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せ᪨
 ➨ 1❶࡛ࡣ㸪◊✲⫼ᬒ㸪ඛ⾜◊✲㸪┠ⓗ࡟ࡘ࠸࡚㏙࡭ࡿ㸬⌧ᅾࡢ⢭⚄ಖ೺་⒪⚟♴
ࡢኚ໬ࡢ࡞࠿࡛㸪సᴗ⒪ἲࣉࣟࢢ࣒ࣛ࡟࠾ࡅࡿලయⓗ࡞௓ධ᪉ἲࡀᑐ㇟⪅ࡢ⢭⚄ᶵ⬟
ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟࡝ࡢࡼ࠺࡞ᙳ㡪ࢆ୚࠼ࡿࡢ࠿ࢆ᳨ドࡍࡿࡇ࡜ࡀㄢ㢟࡜࡞ࡗ࡚࠸ࡿ㸬
ඛ⾜◊✲࡛ࡣ㸪సᴗ⒪ἲ௓ධࡀ⢭⚄㞀ᐖ⪅࡜೺ᖖ⪅ࡢ⬻㈿άࡢᵝ┦ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟
῝ࡃ㛵୚ࡋ࡚࠸ࡿࡇ࡜ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪⢭⚄ᶵ⬟࡜⮬ᚊ⚄⤒ᶵ⬟ࡢᐃ㔞ⓗ
ホ౯ࢆ⾜࠸సᴗ⒪ἲࡢලయⓗ࡞௓ධ᪉ἲࡢ㐪࠸ࡀ㸪⮬ᚊ⚄⤒ᶵ⬟࡟࡝ࡢࡼ࠺࡞ᙳ㡪ࢆ
୚࠼ࡿࡢ࠿ࢆ᳨ウࡋࡓࡶࡢࡣᑡ࡞࠸㸬ᮏ◊✲࡛ࡣ㸪సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲ
ࡢ㐪࠸ࡀ㸪⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟㸪Ẽศ㸪⮬ᕫຠຊឤ࡟୚࠼ࡿᙳ㡪ࢆᐈほⓗ࡟ホ౯
ࡍࡿ᪉ἲࢆ☜❧ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ㸬
➨ 2❶࡛ࡣ㸪೺ᖖ⪅࡟ᑐࡍࡿసᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟ࡸ
⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡋࡓ㸬సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡣ㸪⢭⚄⛉సᴗ⒪ἲ࡛ᐇ
᪋ࡉࢀࡿάື࡛࠶ࡾ㸪ᗄࡘ࠿ࡢᕤ⛬ࢆ✚ࡳ㔜ࡡ࡚సᴗ㐙⾜ࡍࡿ㸬ᮏ◊✲࡛ࡣ㸪࣮࣡࢟
ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿᚲせࡀ࠶ࡿసᴗάື࡛࠶ࡿࢫࢸࣥࢩࣝࢆ㑅ᢥࡋࡓ㸬ࢫࢸࣥࢩ
ࣝ࡜ࡣ㸪⤮᯶ࢆษࡾᢤ࠸ࡓᆺ⣬ࢆ⣬ࡢୖ࡟⨨࠸࡚㸪ษࡾᢤ࠸ࡓ㒊ศࡢୖ࠿ࡽ⤮ࡢලࢆ
ࡘࡅࡓ➹࡛ᰁⰍࡍࡿᡭᕤⱁ࡛࠶ࡿ㸬సᴗάື᫬㛫ࡣ 20ศ࡛ྠࡌ㒊ᒇ࡛㸪◊✲⪅࡜ 1
ᑐ 1ࡢ⎔ቃ࡛ᐇ᪋ࡋࡓ㸬◊✲⪅ࡣసᴗ⒪ἲኈࡢ㈨᱁ࢆ᭷ࡋ࡚࠾ࡾ㸪సᴗ⒪ἲ࡛ࢫࢸࣥ
ࢩࣝࢆᐇ᪋ࡋࡓ⤒㦂ࢆ᭷ࡍࡿ㸬◊✲࡟ྠពࢆᚓࡓᑐ㇟⪅ࢆ 2⩌࡟ศ㢮ࡋࡓ㸬௓ධ⩌
ࡣ㸪ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධࢆᐇ᪋ࡋࡓ㸬ࡲ
ࡓ㸪ᑐ㇟⪅࡟ࡣฟ᮶ࡿ㝈ࡾసᴗάືࢆ୺యⓗ࡟⾜ࡗ࡚ࡶࡽ࠺ࡼ࠺࡟ಁࡋࡓ㸬ᑐ㇟⪅ࡀ
άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ᝟ࢆඹ᭷ࡋࡓ㸬୍᪉ࡢ
ヨ⾜㘒ㄗ⩌࡟ศ㢮ࡉࢀࡓᑐ㇟⪅ࡣ㸪◊✲⪅ࡀసᴗάືࢆᥦ♧ࡋ㸪ཱྀ㢌࡛సᴗάືࡢෆ
ᐜࢆㄝ᫂ࡋࡓ࠶࡜㸪ᑐ㇟⪅ࡣㄝ᫂᭩ࢆぢ࡚㸪⮬ࡽ⪃࠼࡞ࡀࡽసᴗάືࢆ⾜࠺ࡼ࠺࡟ᣦ
ᑟࡋࡓ㸬సᴗάື࡛㛫㐪࠸ࡀ࠶ࢀࡤᣦ᦬ࡍࡿࡀ㸪ఱࡀ㛫㐪ࡗ࡚࠸ࡿ࠿ࡣලయⓗ࡟ᣦ᦬
ࡏࡎ࡟㸪⮬ࡽㄝ᫂᭩ࢆぢ࡚⪃࠼ࡿࡼ࠺࡟ᣦᑟࡋࡓ㸬 ᐃ㡯┠࡜ࡋ࡚㸪సᴗάືࡢ๓ᚋ
࡟㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝ
ᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ ᐃࡋࡓ㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡣ㸪ᚰᢿኚື್㸪༢⣧཯
ᛂ᫬㛫㸪஘ᩘࢸࢫࢺ㸪ᥥ⏬ࢸࢫࢺ 4ࡘࡢᣦᶆ࡟ࡼࡗ࡚ᵓᡂࡉࢀ࡚࠸ࡿ㸬୍⯡ᛶ⮬ᕫຠ
ຊឤホ౯ᑻᗘࡣ㸪⮬ᕫຠຊឤ㸦⮬ᕫ࡟ᑐࡍࡿಙ㢗ឤࡸ᭷⬟ឤ㸧ࢆホ౯ࡍࡿᑻᗘ࡛࠶
ࡿ㸬Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡣ㸪ࣄࢺࡢ᝟ື㸪Ẽศ㸪ឤ᝟࡞࡝ࢆ㉁ၥ⣬࡟ࡼࡾⅬᩘ໬ࡍ
ࡿࡇ࡜ࡀ࡛ࡁࡿホ౯ᑻᗘ࡛࠶ࡿ㸬ᣦᑤᐜ✚⬦Ἴࡣ㸪ᚰ⾑⟶⣔ࡢᚠ⎔ࡢ≧ែࢆ⾲ࡋ࡚࠸
  
ࡿ࡜ྠ᫬࡟㸪⮬ᚊ⚄⤒άືࢆ཯ᫎࡋ࡚࠸ࡿ㸬ᑐ㇟⪅ࡣ೺ᖖ⪅ 30ྡ࡛ᑐ㇟⪅ࢆ 2⩌
㸦௓ධ⩌ 15ྡ㸪ヨ⾜㘒ㄗ⩌ 15ྡ㸧࡟ศ㢮ࡋࡓ㸬௓ධ⩌࡛ࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦ
ᶆ᳨ᰝ࡛ࡣ㸪ᚰᢿኚື್㸪஘ᩘࢸࢫࢺ㸪༢⣧཯ᛂ᫬㛫ࡀ᭷ព࡟ᨵၿࡋ㸪Ẽศࣉࣟࣇ࢕
᳨࣮ࣝᰝ࡛ࡣ㸪⥭ᙇ୙Ᏻࡣ㍍ῶࡋ㸪άẼࡀྥୖࡋࡓ㸬ࡲࡓ㸪⮬ᕫຠຊឤࡶᨵၿࢆㄆࡵ
ࡓ㸬௓ධ⩌࡛ࡣึᮇࡢ≧ែ࡛୙Ᏻࡀ㧗࠸ࡀ㸪ഐࡽ࡟࠸࡚㸪௓ධࡋ࡚ࡶࡽ࠼ࡿࡇ࡜࡛Ᏻ
ᚰࡋ࡚άື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡟ࡼࡾ㸪άື࡟ᑐࡍࡿ⥭ᙇࡸ୙Ᏻࡣ㍍ῶࡋ㸪άẼࡀ࡛ࡿ
ྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㸬ᣦᑤᐜ✚⬦Ἴ࡛ࡣ㸪௓ධ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡢάືᚋࡣάື๓
࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓ㸬⬦Ἴ㛗ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㸪᭷ព࡞ኚ໬ࡣࡳࡽࢀ
࡞࠿ࡗࡓ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚ప್ࢆ♧ࡋࡓ㸬
⬦Ἴ㛗ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㸪᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬௓ධ⩌࡛ࡣ㸪స
ᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚Ᏻᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪஺ឤ⚄⤒ࡼࡾࡶ㸪ࡴࡋࢁ
ᣕᢠࡍࡿ๪஺ឤ⚄⤒ࡀస⏝ࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪ヨ⾜㘒ㄗ⩌࡛ࡣ㸪ලయⓗ࡞ᣦ♧
ࡣ࡞ࡃ㸪ヨ⾜㘒ㄗࡋ࡞ࡀࡽྲྀࡾ⤌ࢇࡔࡇ࡜࡛㸪஺ឤ⚄⤒ࡀඃ఩࡟స⏝ࡋࡓ࡜⪃࠼ࡽࢀ
ࡓ㸬
➨ 3❶࡛ࡣ㸪๓❶࡛ᥦ᱌ࡋࡓホ౯㡯┠ཬࡧసᴗ⒪ἲࣉࣟࢢ࣒ࣛࢆ⢭⚄㞀ᐖ⪅࡟ᑐࡋ
࡚ᐇ᪋ࡋ㸪⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪࡟ࡘ࠸᳨࡚ウࡋࡓ㸬⡆᫆⢭⚄⑕≧ホ
౯ᑻᗘࡢ⤖ᯝ㸪ྜィⅬࡢᖹᆒⅬࡀ 1.78࡛࠶ࡗࡓ㸬⢭⚄⑕≧ࡣࠕ୰➼ᗘࠖࡢホ౯࡛࠶
ࡗࡓ㸬ᑐ㇟⪅ࡣ 22ྡ࡛㸪ᑐ㇟⪅ࡣ 2⩌㸦௓ධ⩌ 11ྡ㸪ヨ⾜㘒ㄗ⩌ 11ྡ㸧࡟ศ㢮ࡉ
ࢀࡓ㸬ࡑࡢᚋ࡟➨ 2❶࡜ྠᵝࡢホ౯㡯┠ཬࡧసᴗ⒪ἲࣉࣟࢢ࣒ࣛࢆᐇ᪋ࡋࡓ㸬௓ධ⩌
ࡣ㸪άື࡟ᑐࡍࡿᛣࡾ࣭ᩛពࡸΰ஘ࡣ㍍ῶࡋ㸪άẼࡀ࡛ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㸬ヨ⾜
㘒ㄗ⩌࡛ࡣ㸪⥭ᙇ࣭୙Ᏻࡸ⑂ປࡣ㍍ῶࡋ࡚࠸ࡓ㸬௓ධ⩌࡛ࡣ㸪సᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚
Ᏻᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛஺ឤ⚄⤒ࡼࡾࡶ๪஺ឤ⚄⤒ࡀస⏝ࡋࡓ࡜⪃࠼ࡽ
ࢀࡓ㸬ຍ࠼࡚㸪௓ධ⩌࡛ࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡛஘ᩘࢸࢫࢺࡀ᭷ព࡟ᨵၿ
ࡋ㸪⮬ᕫຠຊឤࡶ᭷ព࡞ᨵၿࢆㄆࡵࡓ㸬άື୰࡟ලయⓗ࡞≧ἣ࡛㐺ษ࡞⾜ືࢆᡂࡋ㐙
ࡆࡽࢀࡿ࡜࠸࠺ணᮇ㸪࠾ࡼࡧ☜ಙࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜ࡀ㸪๓㢌ⴥᶵ⬟ࡸ⮬ᕫຠຊ
ឤࡀྥୖ࡟ࡘ࡞ࡀࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬௨ୖࡢࡇ࡜࠿ࡽ㸪ᮏ◊✲ࡢసᴗ⒪ἲ࡟࠾࠸࡚㸪
సᴗ⒪ἲ௓ධࢆᐇ᪋ࡍࡿࡇ࡜࡛㸪๪஺ឤ⚄⤒ࡀస⏝ࡋ㸪⮬ᚊ⚄⤒ᶵ⬟≧ែࢆᏳᐃࡉࡏ
ࡿྍ⬟ᛶࢆ♧ࡋࡓ࡜⪃࠼ࡽࢀࡓ㸬
➨ 4❶࡛ࡣ㸪➨ 2❶ࡢ೺ᖖ⪅࡜➨ 3❶ࡢ⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿసᴗ⒪ἲ௓ධ᪉ἲࡢ㐪
࠸ࡀ⢭⚄ᶵ⬟࠾ࡼࡧ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿኚ໬ࢆẚ㍑᳨ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ㸬೺
ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢᚰᢿኚື್࡛
ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋ࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ㍑ࡍࡿ࡜೺ᖖ⪅ࡣ⢭⚄㞀
  
ᐖ⪅࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ᮏ◊✲ࡢᑐ㇟࡛࠶ࡿ⢭⚄㞀ᐖ⪅ࡣ㸪⢭⚄⑕≧ࡣ
㍍ᗘ࡛࠶ࡾ㸪♫఍㐺ᛂ㏵ୖ࡟࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿ࡋ㸪⢭⚄⑕≧ࡣ㍍ᗘ࡛ࡣ࠶ࡿ
ࡀ㸪ึࡵ࡚ྲྀࡾ⤌ࡴάື࡟ᑐࡋ࡚ࡣᑡࡋ୙Ᏻࡀ࠶ࡿ࡜᥎ ࡉࢀࡓ㸬ࡑࡢ⤖ᯝ㸪ྠࡌά
ື࡛ྠࡌసᴗ⒪ἲ௓ධࢆᐇ᪋ࡋ࡚࠸ࡿ࡟ࡶ࠿࠿ࢃࡽࡎ㸪೺ᖖ⪅ࡼࡾࡶᚰᢿኚື್ࡢᩘ
್ࡀ㧗࠸ࡇ࡜࠿ࡽ㸪⢭⚄㞀ᐖ⪅ࡣᑐே஺ὶࡸసᴗάື࡟㞟୰ࡍࡿࡇ࡜࡟㛵ࡍࡿࢫࢺࣞ
ࢫࡶឤࡌࡸࡍࡃ㸪㐣ᩄᛶࡀ㧗࠸࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪஘ᩘࢸࢫࢺ࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄
㞀ᐖ⪅࡜ࡢẚ㍑࡛ࡣᕪࡣぢࡽࢀ࡞࠿ࡗࡓࡀ㸪௓ධ⩌ࡣάື๓ᚋ࡛᭷ព࡞ኚ໬ࡀㄆࡵࡽ
ࢀᨵၿࡀㄆࡵࡽࢀࡓ㸬ࡇࡢ⤖ᯝࡼࡾ㸪௓ධ⩌ࡢᑐ㇟⪅ࡣ◊✲⪅࡟㸪ఱࡀฟ᮶࡚࠸࡚㸪
ఱࡀฟ᮶࡚࠸࡞࠸ࡢ࠿ࢆ᫂☜࡟ᣦᑟࡋ࡚㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟㐩
ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜࡛㸪άື୰࡟ᛮ⪃ࡢ㌿᥮ࡸษ
ࡾ᭰࠼ࡀ࠺ࡲࡃฟ᮶ࡓࡇ࡜࡛ᨵၿࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬୍⯡ᛶ⮬ᕫຠຊឤ
࡟㛵ࡋ࡚ࡶ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡢάືᚋࡣ㸪⢭⚄㞀ᐖ
⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡋࡓ㸬௒ᅇࡢ◊✲⤖ᯝ࡛ࡣ㸪⢭⚄㞀ᐖ
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A study on quantitative evaluation of mental function and autonomic 
nervous function for occupational therapy 
Ken Okutani
In Chapter 1, we described the background of our study, previous studies, and 
objectives. With the current changes in mental health and welfare, we are 
required to verify how a specific intervention in occupational therapy programs 
affects mental and autonomic functions of subject individuals. 
 Previous studies have suggested that occupational therapy intervention is deeply 
associated with the mode of brain activation and autonomic function in 
individuals with psychiatric disorders and also in healthy individuals. However, 
few studies have examined how the differences in specific occupational therapy 
interventions affect the autonomic function through quantitative evaluation of 
mental and autonomic functions. In this study, we aimed to establish a method for 
objectively evaluating how the differences in teaching methods in occupational 
therapy programs affected mental and autonomic functions, mood, and self-
efficacy and to confirm the usefulness of occupational therapy.
 In Chapter 2, we examined the usefulness of occupational therapy by evaluating 
how the differences in teaching methods in occupational therapy programs used 
for healthy individuals affected their mental and autonomic functions. An 
occupational therapy program comprises activities performed during psychiatric 
occupational therapy. We selected work activities that could be performed by 
accumulating multiple processes and using the working memory. The work 
activities were performed face-to-face with a researcher for 20 minutes in the 
same room at a room temperature of 28°C. A total of 30 healthy individuals 
(subjects) who gave their consent for participating in the study were divided into 
two groups: an intervention group (Group I) of 15 subjects and a trial and error 
group (Group II) of 15 subjects. In Group I, occupational therapists intervened to 
support work activities. Researchers shared emotions with the subjects when they 
succeeded in work activities or failed in them. In Group II, the subjects had to 
complete the work activities through trial and error. The following measurement 
  
items were obtained before and after the work activities: Utena’s Brief Objective 
Measures (UBOM) (pulse rate difference, ruler catching time, degree of 
randomness, and drawing test), general self-efficacy scale score, profile of mood 
states, and plethysmography. In Group I, the pulse rate difference, degree of 
randomness, and ruler catching time of the UBOM were significantly improved 
after the work activities. In the profile of mood states, tension anxiety was 
reduced and vigor was increased. Self-efficacy was also improved. It was 
suggested that the tension and anxiety toward the activities could be reduced and 
the vigor could be increased because the intervention by the researchers helped 
the subjects in Group I work on the activities with peace of mind. In this group, 
the plethysmographic pulse wave amplitude was higher after rather than before 
the activities. There was no significant change in the pulse wavelength after the 
activities. In the trial and error group, the pulse wave amplitude was lower after 
than that before the activities. There was also no significant change in the pulse 
wavelength after the activities. In Group I, the parasympathetic nervous system 
(PNS) that antagonizes the sympathetic nervous system (SNS) was considered to 
be active because the subjects worked on the activities with peace of mind owing 
to the occupational therapists’ intervention. In Group II, no specific instruction 
was provided; thus, the SNS was considered to have been significantly active 
because the subjects worked on the activities through trial and error.
In Chapter 3, we first evaluated the psychiatric symptoms in individuals with 
psychiatric disorders using the Brief Psychiatric Rating Scale, and then, we 
conducted the evaluation of the items and occupational therapy program, same as 
that in Chapter 2, and examined the usefulness of the occupational therapy 
program. The results of the Brief Psychiatric Rating Scale showed a mean total 
score of 1.78. This result indicated moderate psychiatric symptoms. The study 
included 22 individuals with psychiatric disorders who were divided into two 
groups: an intervention group (Group I) of 11 individuals and a trial and error 
group (Group II) of 11 individuals. Measurement of the same evaluation items and 
occupational therapy program, as in Chapter 3, was performed. It was suggested 
that in Group I, anger, hostility, and confusion related to the activities were 
reduced, and the individuals with psychiatric disorders became vigorous because 
  
they could work on the activities with peace of mind owing to the intervention. In 
Group II, tension, anxiety, and fatigue were reduced, which seemed to be because 
of the effect of the researchers pointing out errors. In Group I, it was considered 
that the PNS acted more than the SNS because the occupational therapy 
intervention helped these individuals work on the activities with peace of mind. In 
addition, in Group I, the subjects showed a significant improvement in the degree 
of randomness in UBOM and self-efficacy. They expected and were confident that 
they could achieve appropriate actions in specific situations during the work 
activities, which seemed to have improved the frontal lobe function and self-
efficacy. These results indicate that the occupational therapy intervention can 
control the autonomic PNS. 
In Chapter 4, we aimed to examine the usefulness of occupational therapy by 
comparing the differences in occupational therapy methods and examined how 
they induced changes in the mental and autonomic functions of healthy 
individuals in Chapter 2 and individuals with psychiatric disorders in Chapter 3. 
In the comparison between the healthy individuals and individuals with 
psychiatric disorders, the pulse rate difference in UBOM before and after the 
activities was significantly lower in the healthy individuals in the intervention 
group than in the individuals with psychiatric disorders in the intervention group. 
The individuals with psychiatric disorders (the subjects for this study) had mild 
psychiatric symptoms and seemed to be in the process of adjusting to the society. 
Although the psychiatric symptoms were mild, the individuals seemed slightly 
anxious about the activities when working on them for the first time. Although 
the same occupational therapy intervention was performed for the same activities, 
the pulse rate difference was higher in individuals with psychiatric disorders than 
in healthy individuals. Therefore, individuals with psychiatric disorders are likely 
to experience stress related to interpersonal exchanges and focus on work 
activities and may be highly sensitive. In the degree of randomness, no difference 
was observed between the healthy individuals and individuals with psychiatric 
disorders; however, significant changes toward improvement were observed before 
and after the activities. Based on these results, we considered that the 
intervention group showed an improvement because the subjects could switch or 
  
change thought during the activities through the feedback given by researchers 
that encouraged them to have a sense of achievement or confidence. Regarding the 
general self-efficacy, the intervention group of healthy individuals showed 
significantly higher scores after the activities than the intervention group of 
individuals with psychiatric disorders before the activities. According to the 
results of this study, the score of individuals with psychiatric disorders in Group I 
was as low as 2 in the 5-point scale before activities, although it improved after 
the activities. Therefore, significant changes before and after the activities were 
observed only in individuals with psychiatric disorders. In the occupational 
therapy intervention, feedback is provided to individuals with psychiatric 
disorders when their activities are successful, so that they can have a sense of 
achievement and confidence. This seems to be effective for individuals with 
psychiatric disorders with low self-efficacy. The profile of mood states showed no 
significant change between healthy individuals and individuals with psychiatric 
disorders. In comparison between before and after activities, the level of vigor was 
significantly higher after than before the activities in the intervention group of 
individuals with psychiatric disorders. In this group, the items of vigor might 
improve owing to having a sense of security because of the researchers’ guidance 
and owing to receiving feedback that encouraged them to have a sense of 
achievement and confidence. The plethysmographic pulse wave amplitude was 
significantly lower in the intervention group of healthy individuals than in the 
intervention group of individuals with psychiatric disorders after the activities, 
and it was significantly lower in the trial and error group of healthy individuals 
than in the trial and error group of individuals with psychiatric disorders before 
the activities. The pulse wavelength was significantly higher in the intervention 
group of healthy individuals than in the intervention group of individuals with 
psychiatric disorders before the activities. This indicates that before the activities, 
the individuals with psychiatric disorders in Group I had SNS predominance 
compared to healthy individuals. This may be because individuals with 
psychiatric disorders are more sensitive than healthy individuals; thus, their 
anxiety and tension increase before activities and they are likely to be affected by 
various stimuli in the surroundings. However, the pulse wave amplitude and 
  
pulse wavelength were significantly higher after the activities in the intervention 
groups of healthy individuals and individuals with psychiatric disorders than 
before the activities. Based on the above results, in Group I, through the 
occupational therapy intervention of this study, the researchers shared emotions 
with both healthy individuals and individuals with psychiatric disorders during 
the work activities, and they provided feedback to encourage the subjects to have 
a sense of achievement and confidence when they succeeded in the activities. 
Therefore, the SNS was considered to be suppressed, and the antagonizing PNS 
showed dominance in the autonomic nervous system in the periphery and heart.
In this study, we established a method to objectively evaluate the occupational 
therapy intervention by evaluating the impact of the intervention on the mental 
function, autonomic response, mood states, and self-efficacy using UBOM, general 
self-efficacy scale, profile of mood states, Brief Psychiatric Rating Scale, and 
plethysmography in healthy individuals and individuals with psychiatric 
disorders. In addition, the usefulness of the occupational therapy intervention was 
confirmed as anxiety was reduced, PNS acted dominantly, and subjects conducted 
the work activities that required the switch of thought or working memory; 
furthermore, the subjects expected and were convinced that they could perform 
appropriate actions in the specific situation during the activities, which indicated 
the possibility of improving the frontal lobe function and self-efficiency.
The findings of this study may be developed in the future as an effective 
psychiatric occupational therapy program that contributes to supporting 
community-dwelling individuals with psychiatric disorders.
This study may be of help for the consideration of an effective psychiatric 
occupational therapy program that will contribute to supporting individuals with 
psychiatric disorder in the society in the future. This doctoral dissertation has 
successfully verified the effects of occupational therapy intervention on the 
autonomic and mental functions, mood state, and self-efficacy in psychiatric 
occupational therapy.
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➨ 1❶ ᗎㄽ
1.1 ⥴ゝ
㏆ᖺ㸪⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡟࠾࠸࡚㸪ᆅᇦఫᒃ㈨※ࡢᩚഛ㸪⢭⚄⑓Ჷࡢᶵ⬟ⓗศ
໬࡜ᆅᇦ་⒪యไࡢᩚഛ㸪ᑵປពྥᨭ᥼࡞࡝ࡢ♫఍㈨※ࡢᩚഛࡀ㔜どࡉࢀࡿࡼ࠺࡟࡞
ࡗ࡚ࡁ࡚࠸ࡿ㸬ࢃࡀᅜࡢ⢭⚄㞀ᐖ⪅ᨭ᥼ࡀධ㝔἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ
೺་⒪⚟♴ࢆ୰ᚰ࡟ࡋࡓᨻ⟇࡟⛣⾜ࡋ࡚ࡁ࡚࠸ࡿ㸬ࡇࡢࡼ࠺࡞ኚ໬ࡢ୰࡛㸪ධ㝔἞⒪
ࢆ୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ࡜ࡋࡓᨭ᥼యไࡢᵓ⠏ࡀㄢ㢟࡜
࡞ࡗ࡚࠸ࡿ [1]㸬
ඛ⾜◊✲࡛ࡣ㸪సᴗ⒪ἲ௓ධࡀ⢭⚄㞀ᐖ⪅࡜೺ᖖ⪅ࡢ⬻㈿άࡢᵝ┦ࡸ⮬ᚊ⚄⤒ᶵ⬟
ࡀ㛵୚ࡍࡿࡇ࡜ࡀ♧၀ࡉࢀ࡚࠸ࡿ㸬ࡲࡓ㸪ࡲࡓ㸪సᴗ⒪ἲࡢ௓ධ࡛ࡣ㸪సᴗάື࡟ྲྀ
ࡾ⤌ࡴࡇ࡜࡟ࡼࡗ࡚⏕ࡌࡓ⤖ᯝࢆᑐ㇟⪅࡜సᴗ⒪ἲኈࡀឤ᝟ࢆඹ᭷ࡍࡿࡇ࡜࡛㸪ḟࡢ
ㄆ▱࣭⾜ື࡟ᑐࡍࡿෆⓎⓗືᶵ௜ࡅࡢ⏕ᡂࢆಁࡋ㸪๓㢌ⴥᶵ⬟ࡢᨵၿࢆಁࡍྍ⬟ᛶࢆ
ሗ࿌ࡉࢀ࡚࠸ࡿ [2]㸬ࡋ࠿ࡋ㸪ࡇࡢࡼ࠺࡞సᴗ⒪ἲࡢලయⓗ࡞௓ධ᪉ἲࡢ㐪࠸࡟ࡘ࠸
࡚⬻ᶵ⬟ࢆホ౯ࡋࡓࡶࡢࡣ࠶ࡿࡀ㸪⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟ࡢᐃ㔞ⓗホ౯ࡣ⾜ࢃࢀ࡚
࠸࡞࠸㸬⌧≧࡛ࡣ㸪సᴗ⒪ἲኈࡀດຊࡋ࡞ࡀࡽ⑕౛ࡈ࡜࡟⤒㦂࡟ᇶ࡙࠸࡚௓ධࢆᐇ᪋
ࡋ࡚஦౛᳨ウࢆ㔜ࡡ࡚㸪◊㛑ࢆ✚ࢇ࡛࠸ࡿࡇ࡜ࡀከ࠸㸬௒ᚋࡉࡽ࡟Ⓨᒎࡉࡏࡿࡓࡵ࡟
ࡣ㸪సᴗ⒪ἲኈྠኈ࡛௓ධ᪉ἲࢆඹ᭷ࡋ࡚ᐇ᪋ࡋ㸪ࡑࡢຠᯝࢆᐃ㔞ⓗ࡟ホ౯ࡋ᳨࡚ド
ࡋ࡚࠸ࡃࡇ࡜ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪⢭⚄㞀ᐖ⪅ᨭ᥼ࡀධ㝔἞⒪୰ᚰ࡜ࡋ
ࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ࡟⛣⾜ࡋ࡚࠸ࡿ࡞࠿࡛㸪♫఍㐺ᛂࡢ㏵ୖ࡟
࠶ࡿ⢭⚄㞀ᐖ⪅ࡣ㸪సᴗᡤ➼࡛ึࡵ࡚⤒㦂ࡍࡿసᴗᕤ⛬ࢆᐇ᪋ࡍࡿ㝿࡟ࡣ⥭ᙇࡸ୙Ᏻ
ࢆឤࡌ࡚࠸ࡿࡇ࡜ࡀከ࠸㸬ᑵປ࡟࠾࠸࡚㸪ᑐ㇟⪅ࡀ஺ឤ⚄⤒࡜๪஺ឤ⚄⤒ࡢࣂࣛࣥࢫ
ࢆಖࡕ࡞ࡀࡽసᴗάື࡟ྲྀࡾ⤌ࡴࡇ࡜ࡣ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋࡓࡀࡗ࡚㸪ᮏ◊
✲࡛ࡣ㸪ᑐ㇟⪅࡟సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟
࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ㸬ࡲࡓ㸪ホ౯ᑻᗘ࡜ࡋ࡚㸪⮹ᘧ⡆᫆ᐈほⓗ
⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ
᥇⏝ࡋ㸪ゎᯒ࣭ホ౯ࢆ⾜࠸⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟࡬ࡢᙳ㡪ࢆ᳨ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜
ࡋࡓ㸬
➨ 1❶࡛ࡣ㸪⌧ᅾࡢ⢭⚄་⒪⚟♴ᨻ⟇ࡢ⌧≧࡟ࡘ࠸࡚♧ࡋ㸪⢭⚄་⒪⚟♴ᨻ⟇࡟࠾
ࡅࡿ⢭⚄⛉సᴗ⒪ἲࡢྲྀࡾ⤌ࡳ࡜ㄢ㢟㸪⢭⚄⛉సᴗ⒪ἲ࡟࠾ࡅࡿホ౯ᑻᗘ࡟ࡘ࠸࡚ゎ
ㄝࡋࡓ㸬
➨ 1❶                                   
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➨ 2❶࡛ࡣ㸪೺ᖖ⪅࡟ᑐࡍࡿసᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟ࡸ
⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࢆホ౯᳨ウࡋࡓ㸬సᴗάືࡢ๓ᚋ࡟⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦ
ᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ ᐃࡋ
⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟࡬ࡢᙳ㡪ࡘ࠸᳨࡚ウࡋࡓ㸬
➨ 3❶࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࢆᑐ㇟࡟㸪➨ 2❶࡜ྠᵝࡢホ౯㡯┠ཬࡧసᴗ⒪ἲࣉࣟࢢࣛ
࣒ࢆᐇ᪋ࡋ㸪సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡋ
ࡓ㸬
➨ 4❶࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿసᴗ⒪ἲ௓ධࡢ⤖ᯝࢆẚ㍑᳨ウࡋࡓ㸬
᭱ᚋ࡟➨ 5❶࡛ࡣ㸪඲యࡢ⥲ᣓ࡜ࡋ࡚ᮏ◊✲࡟࠾ࡅࡿ⢭⚄⛉సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ
⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡬ࡢᙳ㡪ࡸ௒ᚋࡢㄢ㢟࡟ࡘ࠸࡚㏙࡭ࡓ㸬
 
1.2.1㸬ࡇࢀࡲ࡛ࡢ᪥ᮏࡢ⢭⚄ಖ೺་⒪⚟♴ᨻ⟇
 ᪥ᮏࡢ⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡛ࡣ㸪➨ 2ḟୡ⏺኱ᡓᚋࡢ 1950ᖺ࡟㸪⑓⪅ࡢ་⒪࡜
ಖㆤ㸪ᅜẸࡢ⢭⚄ⓗ೺ᗣࡢಖᣢ࡜ྥୖࢆ┠ⓗ࡟ࠕ⢭⚄⾨⏕ἲࠖࡀไᐃࡉࢀࡓ㸬ࡑࡢ
ᚋ㸪⢭⚄㞀ᐖ⪅ࡢ་⒪࡜ಖㆤࡢἲไᗘ࡛࠶ࡗࡓࠕ⢭⚄⾨⏕ἲࠖࡀ 1987ᖺ࡟ࠕ⢭⚄ಖ
೺ἲࠖ࡟ᨵṇࡉࢀࡓ㸬ࡑࢀ࡟ࡼࡾேᶒಖㆤ࡜♫఍᚟ᖐࡢ᥎㐍ࡀ᫂☜࡜࡞ࡗࡓ㸬1993
ᖺ࡟ࡣᚰ㌟㞀ᐖ⪅ᑐ⟇ᇶᮏἲࡀ㞀ᐖ⪅ᇶᮏἲ࡟ᨵᐃࡉࢀ㞀ᐖ⪅ࡢࡓࡵࡢᇶᮏ⌮ᛕ㸪ᅜ
ࡸᆅ᪉ᅋయࡢ㈐ົ㸪㞀ᐖ⪅ࡢ⮬❧࡜♫఍ཧຍࡢಁ㐍ࢆᅗࡿ᪉ྥᛶࡀ᫂♧ࡉࢀࡿࡼ࠺࡟
࡞ࡾ㸪㞀ᐖ⪅ᑐ⟇࡟㛵ࡍࡿ㛗ᮇⓗ᪋⟇ࡀᒎ㛤ࡉࢀࡓ㸬1995ᖺ࡟ࡣ⢭⚄ಖ೺ཬࡧ⢭⚄
㞀ᐖ⪅⚟♴࡟㛵ࡍࡿἲᚊ㸦௨ୗ⢭⚄ಖ೺⚟♴ἲ㸧ࡀᡂ❧ࡋࡓࡇ࡜࡟క࠸㸪⢭⚄㞀ᐖ⪅
ಖ೺⚟♴ᡭᖒࡀつᐃࡉࢀ㸪⢭⚄㞀ᐖ⪅ࡢ⮬❧࡜♫఍࡬ࡢཧຍಁ㐍ࡢࡓࡵ࡟ᚲせ࡞᥼ຓ
ࡀᅜ࡜⮬἞యࡢ⩏ົ࡜ࡋ࡚᫂☜໬ࡉࢀࡓ㸬ࡲࡓ㸪ྠᖺ㸪㞀ᐖ⪅ࣉࣛࣥ㸦ࣀ࣮࣐ࣛ࢖ࢮ
࣮ࢩࣙࣥ 7࠿ᖺᡓ␎㸧ࡀ⟇ᐃࡉࢀ㸪㞀ᐖ⪅ࡢᨭ᥼⟇࡜ࡋ࡚♫఍᚟ᖐ᪋タࢆࡇࢀࡲ࡛ࡼ
ࡾከࡃタ❧ࡍࡿࡇ࡜ࡀ┠ᶆ࡜࡞ࡗࡓ㸬1999ᖺ࡟ࡣ㸪⢭⚄ಖ೺⚟♴ἲࡢ୍㒊ࢆᨵᐃ
ࡋ㸪⢭⚄㞀ᐖ⪅ࡢᆅᇦᨭ᥼ࢆ᥎㐍ࡍࡿࡼ࠺࡟࡞ࡗࡓ㸬2004ᖺ࡟ࡣ⢭⚄ಖ೺⚟♴ᑐ⟇
ᮏ㒊ࡀࠕ⢭⚄ಖ೺⚟♴ࡢᨵ㠉ࣅࢪࣙࣥࠖࢆⓎ⾲ࡋ㸪ࠕධ㝔་⒪୰ᚰ࠿ࡽᆅᇦ⏕ά୰ᚰ
࡬ࠖࢆᇶᮏ᪉㔪࡜ࡋ࡚ᡴࡕฟࡋࡓ㸬2012ᖺ࡟ࡣ㸪ࠕ⢭⚄⛉་⒪ࡢᶵ⬟ศ໬࡜㉁ࡢྥ
ୖ➼࡟㛵ࡍࡿ᳨ウ఍࡛ࠖࡣ㸪3࠿᭶ࢆᇶ‽࡟㏥㝔㸪ࡑࢀࡀ↓⌮࡛࠶ࢀࡤ 1ᖺ௨ෆࡢ㏥
㝔ࢆ┠ᣦࡍ࡜࠸࠺᪉ྥᛶࡀ♧ࡉࢀࡓ㸬ࡲࡓ㸪2014ᖺ࡟ࡣࠕᨵṇ⢭⚄ಖ೺⚟♴ἲ㸦⢭
⚄ಖ೺ཬࡧ⢭⚄㞀ᐖ⪅⚟♴࡟㛵ࡍࡿἲᚊࡢ୍㒊ࢆᨵṇࡍࡿἲᚊ㸧ࠖࡀ᪋⾜ࡉࢀ㸪ಖㆤ
➨ 1❶                                   
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⪅ไᗘࡢᗫṆ㸪་⒪ಖㆤධ㝔ࡢぢ┤ࡋ࡞࡝ࡀ┒ࡾ㎸ࡲࢀࡓ㸬ἲᚊࡢ᪋⾜࡟ࡼࡾ㸪ᮏே
ࡀᮃࡴ⏕άࢆᆅᇦ࡛㏦ࢀࡿࡼ࠺࡞ᨭ᥼యไࡢᵓ⠏ࢆㄢ㢟࡜ࡍࡿࡼ࠺࡟࡞ࡗࡓ [1]㸬
ࡇࡢࡼ࠺࡞⢭⚄ಖ೺་⒪⚟♴ᨻ⟇ࡢኚ㑄࡟࠾࠸࡚㸪ࡇࢀࡲ࡛ᑡࡋ೵⁫ࡋ࡚࠸ࡓᆅᇦ
ఫᒃ㈨※ࡢᩚഛ㸪⢭⚄⑓Ჷࡢᶵ⬟ⓗศ໬࡜ᆅᇦ་⒪యไࡢᩚഛ㸪ᑵປពྥᨭ᥼࡞࡝ࡢ
♫఍㈨※ࡢᩚഛࡀ㔜どࡉࢀࡿࡼ࠺࡟࡞ࡗ࡚ࡁ࡚࠸ࡿ㸬ࢃࡀᅜࡢ⢭⚄㞀ᐖ⪅ᨭ᥼ࡀධ㝔
἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ࡟ࡋࡓᨻ⟇࡟⛣⾜ࡋ࡚ࡁ࡚࠸
ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬
1.2. 2 ⌧≧ࡢ⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡜௒ᚋࡢㄢ㢟
 ཌ⏕ປാ┬ಖ೺⚟♴㒊ࡣ㸪2004ᖺ࡟௒ᚋࡢ㞀ᐖಖ೺⚟♴ᨻ⟇ࠕ௒ᚋࡢ㞀ᐖಖ೺⚟
♴ᨻ⟇࡟ࡘ࠸࡚㸦ᨵ㠉ࢢࣛࣥࢻࢹࢨ࢖ࣥ᱌㸧ࠖࢆⓎ⾲ࡋࡓ㸬ᨵ㠉ࢢࣛࣥࢻࢹࢨ࢖ࣥ᱌
࡟ࡣ㸪♫఍㈨※ࡢᇶ┙యไᩚഛ࡟୍ᐃࡢ‽ഛᮇ㛫ࢆせࡍࡿ㡯┠࡜࡛ࡁࡿ㝈ࡾࡍࡳࡸ࠿
࡟ᐇ᪋ࡍ࡭ࡁ㡯┠➼࡟༊ศࡋ࡚㸪ᐇ᪋ࢫࢣࢪ࣮ࣗࣝ➼ࢆᩚ⌮ࡋ㸪㞀ᐖ⚟♴ᨻ⟇ࡢ⥲ྜ
໬ࢆᅗࡗࡓࡶࡢ࡛࠶ࡿ㸬ࠕ⢭⚄ಖ೺⚟♴ࡢᨵ㠉ࣅࢪࣙࣥࠖࡢ୰㛫Ⅼ࡛࠶ࡿ 2009ᖺ࡟
ࡣ㸪௒ᚋࡢ⢭⚄ಖ೺⚟♴ࡢ࠶ࡾ᪉➼࡟㛵ࡍࡿ᳨ウ఍ࡀ㛤ദࡉࢀ௒ᚋࡢ⢭⚄ಖ೺⚟♴ࡢ
࠶ࡾ᪉➼࡟㛵ࡍࡿ᳨ウ఍ሗ࿌᭩ࠕ⢭⚄ಖ೺་⒪⚟♴ࡢ᭦࡞ࡿᨵ㠉࡟ྥࡅ࡚ࠖࡀᥦฟࡉ
ࢀࡓ㸬ࡑࡢ୰࡛㸪ࠕ⢭⚄ಖ೺་⒪య⣔ࡢ෌ᵓ⠏ࠖ㸪ࠕ⢭⚄་⒪ࡢ㉁ࡢྥୖࠖ㸪ࠕᆅᇦ
ᨭ᥼యไࡢᙉ໬ࠖ㸪ࠕᬑཬၨⓎࡢ㔜Ⅼⓗᐇ᪋ࠖࡢ 4ᮏᰕࡀᡴࡕฟࡉࢀ㸪⤫ྜኻㄪ⑕࡜
ࡋ࡚ධ㝔ࡋ࡚࠸ࡿᝈ⪅ᩘࢆ 19.6୓ே㸦2005ᖺ㸧࠿ࡽ 15୓ே(2014ᖺ㸧࡟ῶᑡࡉࡏࡿ
ࡇ࡜ࡸ㸪⣙ 7୓ᗋࡢ⢭⚄⑓ᗋࢆῶࡽࡍ┠ᶆࡶ♧ࡋࡓ [1]㸬ࡋ࠿ࡋ㸪౫↛ㄢ㢟ࡶከࡃ㸪
㛗ᮇධ㝔⢭⚄㞀ᐖ⪅ࡣῶᑡഴྥ࡟࠶ࡿࡀ㸪65ṓ௨ୖࡢ㛗ᮇධ㝔⢭⚄㞀ᐖ⪅ࡣቑຍഴ
ྥ࡜࡞ࡗ࡚࠸ࡿ㸬ࡲࡓ㸪2014ᖺᗘ࠿ࡽࡣ㸪㧗㱋ධ㝔ᝈ⪅ᆅᇦᨭ᥼஦ᴗ࡜ࡋ࡚㸪㛗ᮇ
㧗㱋ࡢධ㝔ᝈ⪅࡟ᑐࡋ࡚་⒪⫋ࢳ࣮࣒࡟ࡼࡿ㏥㝔࡟ྥࡅࡓពḧࡢႏ㉳ࡸ⎔ቃㄪᩚࢆ⾜
࠸⢭⚄㞀ᐖ⪅ࡢᆅᇦ⛣⾜ࡢ᥎㐍ࢆᅗࡿྲྀࡾ⤌ࡳࡀ⾜ࢃࢀ࡚࠸ࡿ [3]㸬⢭⚄㞀ᐖ⪅ࡢ㏥
㝔ಁ㐍ࡸᆅᇦ♫఍࡬ࡢཧຍࡣ♫఍㈨※ࡢᇶ┙ᩚഛࡔࡅ࡛ᐇ⌧ࡍࡿࢃࡅ࡛ࡣ࡞ࡃ㸪⢭⚄
㞀ᐖࡢ࠶ࡿேࠎࡀ⮬ศࡢ⏕ࡁ᪉࡜ࡋ࡚㏥㝔ᚋ࡟࡝ࡢࡼ࠺࡞♫఍⏕άࢆᮃࡳ㑅ᢥࡋࡼ࠺
࡜ࡋ࡚࠸ࡿࡢ࠿࡜࠸࠺ព㆑ࢆ▱ࡗࡓୖ࡛ᨭ᥼ࡋ࡚࠸ࡃࡇ࡜ࡶᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀ
ࡿ㸬
1.3⢭⚄⛉సᴗ⒪ἲࡢ⌧≧ࡢྲྀࡾ⤌ࡳ࡜ㄢ㢟࡟ࡘ࠸࡚
⌧ᅾࡢ⢭⚄ಖ೺་⒪⚟♴࡟࠾࠸࡚㸪⢭⚄⛉సᴗ⒪ἲࢆྲྀࡾᕳࡃ⎔ቃࡣኚ໬ࡋ࡚ࡁ࡚
࠸ࡿ㸬⢭⚄⛉సᴗ⒪ἲ࡛ࡣ㸪⢭⚄ࡢ㞀ᐖࡸ␗ᖖ࡟ࡼࡾ⏕άࡀ㞀ᐖࡉࢀࡓேࠎ࡟ᑐࡋ࡚
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ಶู࠶ࡿ࠸ࡣ௚ࡢே࡜ࡢ㛵ࢃࡾ㸪ලయⓗ࣭⌧ᐇⓗ࡞సᴗάື㸦๰సⓗ࡞ࡶࡢࡸ㐟ࡧ㸪
᪥ᖖⓗ࡞⏕ά࡟㛵㐃ࡍࡿࡶࡢ㸧ࢆ฼⏝ࡋ࡚⢭⚄ᶵ⬟ࡢྥୖ㸪ᑐே㛵ಀ⬟ຊࡢྥୖ㸪స
ᴗ㐙⾜⬟ຊࡢᨵၿ࡞࡝ࢆࡣ࠿ࡾ㸪ࡑࡢࡼ࠺࡞ேࠎࡀࡼࡾⰋ࠸⏕άࢆ㏦ࢀࡿࡼ࠺࡟ᣦ
ᑟ㸪᥼ຓࡍࡿᙺ๭ࢆᢸ࠺ࡶࡢ࡛࠶ࡿ㸬⢭⚄⛉సᴗ⒪ἲࡢ┠ⓗ࡜ࡋ࡚㸪ᑐ㇟⪅ࡢࡉࡲࡊ
ࡲ࡞⢭⚄⑕≧ࡢ࡞࠿࡛㸪ఱࡀ⏕άࡢ㞀ᐖ࡟࡞ࡗ࡚࠸ࡿࡢ࠿ࢆᢕᥱࡋ㸪ᑐ㇟⪅ࡀ⮬㌟ࡢ
≧ἣࢆཷࡅධࢀ㸪㞀ᐖࢆඞ᭹ࡋ㸪⮬ศ࡞ࡾࡢ㐺ᛂ᪉ἲࢆ㌟࡟ࡘࡅ㸪ࡼࡾⰋ࠸⮬ᚊⓗ࡞
⏕άࢆႠࢇ࡛࠸ࡃࡇ࡜ࢆ┠ᶆ࡟సᴗ⒪ἲኈࡀసᴗάືࢆ㏻ࡌ࡚௓ධࡋ࡚࠸ࡃࡇ࡜࡛࠶
ࡿ [4]㸬ධ㝔་⒪୰ᚰ࠿ࡽᆅᇦ⏕ά୰ᚰ࡬࡜⛣⾜ࡋ࡚࠸ࡃ࡞࠿࡛㸪సᴗ⒪ἲኈ࡜ࡋ࡚
ᆅᇦ⛣⾜࣭⥅⥆ᨭ᥼࡟࠾࠸࡚㸪࡝ࡢࡼ࠺࡞సᴗ⒪ἲ௓ධࡀ᭷⏝࡛࠶ࡿ࠿ࢆ᳨ウࡋ࡚࠸
ࡃᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬సᴗ⒪ἲኈࡀ㛵ࢃࡗࡓ㞀ᐖ⪅ಖ೺⚟♴᥎㐍஦ᴗ◊✲࡛
ࡣ㸪ᾏእࡢඛ⾜ሗ࿌࡜࢔ࢻࣂ࢖ࢨ࣮ࡢពぢࢆཧ⪃࡟◊✲ᢸᙜ⪅ࡽࡀ༠㆟ࡋసᡂࡋࡓ᪩
ᮇ࢔ࢭࢫ࣓ࣥࢺ㸪ཬࡧ඲ᅜ 5࠿ᡤࡢ༠ຊ⑓㝔࡟࡚సᡂࡋࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ 2ࡘ
ࡢᡭἲࢆ⏝࠸࡚௚⫋✀ࢳ࣮࣒࡟ࡼࡿ㏥㝔ᨭ᥼⾜ࡗࡓ㸬஦౛࡟ᑐࡋ࡚⏝࠸ࡓᣦᶆࡣ㸪ձ
⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ㸪ղᮏே࡜ᐙ᪘࡬ࡢ‶㊊ᗘ࢔ࣥࢣ࣮ࢺ㸪ճ඲⯡ⓗホ౯ᑻᗘ㸪մ
SF㸫36V2ࢆ⏝࠸࡚ձ㹼մࢆྍ⬟࡞⠊ᅖ࡛సᴗ⒪ἲࣉࣟࢢ࣒ࣛ㛤ጞ᫬࡜సᴗ⒪ἲࣉࣟ
ࢢ࣒ࣛ⤊஢᫬࡟ホ౯ࢆᐇ᪋ࡋࡓ⤖ᯝ㸪17஦౛ࡢ࠺ࡕ 10౛ࡢ⡆᫆⢭⚄⑕≧ホ౯ᑻᗘࡀ
ධ㝔᫬ࡼࡾ㏥㝔᫬࡛᫂ࡽ࠿࡞ᨵၿࢆㄆࡵࡓࡇ࡜ࢆ౛♧ࡋࡓୖ࡛㸪ձࢳ࣮࣒࡟ࡼࡿ᪩ᮇ
௓ධղ෌Ⓨࢆ⧞ࡾ㏉ࡋ࡚࠸ࡿ஦౛࡬ࡢᨭ᥼ࢿࢵࢺ࣮࣡ࢡᵓ⠏ࡢᚲせᛶ㸪ճ࣮࢟̿࣡࢝
࣮ࡢ㔜せᛶ㸪մ᪩ᮇసᴗ⒪ἲࡢ᭷ຠᛶࡀ㔜せ࡛࠶ࡿ࡜ᣦ᦬ࡋ࡚࠸ࡿ㸬ࡉࡽ࡟㸪἞⒪࡜
ࡋ࡚㛵ࢃࡿᅇᩘࢆྍ⬟࡞㝈ࡾከࡃ☜ಖࡋ㸪⢭⚄⑕≧ࡢኚ໬ࡔࡅ࡛࡞ࡃ㸪ࠕࢃ࠿ࡿࠖ࡜
ࠕ࡛ࡁࡿࠖࡢ 2㠃࡟╔┠ࡍࡿホ౯ࡀ㔜せ࡛࠶ࡿࡇ࡜࡟ࡘ࠸࡚ࡶゝཬࡋ࡚࠸ࡿ[5]㸬ࡲ
ࡓ㸪⢭⚄㞀ᐖ⪅㏥㝔ಁ㐍ᨭ᥼஦ᴗࡢ୰࡛㸪⏕άࢆ㔜どࡋࡓάືࢆ⏝࠸ࡿసᴗ⒪ἲࡣᑐ
㇟⪅ࡀ♧ࡍ୙ᏳࡢゎỴࡸᢏ⬟ࡢྥୖࢆᅗࡿࡇ࡜ࡀྍ⬟࡛࠶ࡾ㸪⮬❧ᨭ᥼ィ⏬࡟࠾࠸࡚
㔜せ࡞ᙺ๭ࢆᢸ࠼ࡿࡀ㸪⌧ᐇ࡟ࡣࡑࢀࡀຠᯝⓗ࡟స⏝ࡋ࡚࠸࡞࠸࡜㏙࡭࡚࠸ࡿ㸬࡜ࡾ
ࢃࡅ㸪⢭⚄་⒪ࡀධ㝔࠿ࡽᆅᇦ࡟ࢩࣇࢺࡍࡿ୰࡛⏝࠸ࡽࢀࡿࡼ࠺࡟࡞ࡗ࡚ࡁࡓࠕໟᣓ
ᆺᆅᇦ⏕άᨭ᥼ࣉࣟࢢ࣒ࣛࠖࢆ㐠⏝ࡋ࡚࠸ࡃ㝿㸪సᴗ⒪ἲኈࡀࡑࡢᮏ㡿ࢆⓎ᥹ࡍࡿ࡟
ࡣ㸪⌧⾜ࡢ㞟ᅋ⒪ἲࢆᨵၿࡋ࡚㸪ಶே࡟ྜࢃࡏࡓ἞⒪ࣉࣟࢢ࣒ࣛࡢ㛤Ⓨ㸪ཬࡧࡑࡢࡼ
࠺࡞἞⒪ࣉࣟࢢ࣒ࣛࡀᚲせ࡛࠶ࡿ࡜㏙࡭࡚࠸ࡿ[6]㸬
ࡲࡓ㸪➹⪅ [7]ࡣ㛗ᮇධ㝔ࡋ࡚࠸ࡿ⢭⚄㞀ᐖ⪅ࢆᑐ㇟࡟ࡋࡓ⢭⚄⛉⑓㝔ࡢ㛗ᮇධ㝔
ᝈ⪅ࡢ㏥㝔ព㆑࡜㛵㐃せᅉࢆศᯒࡋࡓ◊✲࡟࠾࠸࡚㸪㏥㝔ព㆑ࡸ⮬ಙᙉ໬ࢆ⪃៖ࡋࡓ
సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢせⅬ࡜ࡋ࡚㸪ձసᴗάືࡢ┠ⓗࢆ᫂☜໬ࡋ࡚ᑐ㇟⪅࡜ඹ᭷ࡍࡿ
ࡇ࡜㸪ղసᴗάືࡢᯟ⤌࡟ᇶ࡙ࡁ㸪࡛ࡁࡿࡇ࡜࡛ࡁ࡞࠸ࡇ࡜ࡢ᫂☜໬㸪ཬࡧసရࡢ᏶
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ᡂᗘ࡜సᴗάືୖࡢኚ໬ࢆᑐ㇟⪅࡟ࣇ࢕࣮ࢻࣂࢵࢡࡍࡿࡇ࡜㸪ճᑐ㇟⪅ࡀ⮬ࡽࡢ⢭⚄
ᶵ⬟ࡢᅇ᚟ẁ㝵ࢆసᴗάື࡟ࡼࡗ࡚⮬ぬ࡛ࡁࡿࡼ࠺࡟ࡍࡿࡇ࡜ࡢ㸱Ⅼࡀ㔜せ࡛࠶ࡿ࡜
ሗ࿌ࡋࡓ㸬ඛ⾜◊✲࡛ࡣ㸪⬻ᶵ⬟ࡸ⢭⚄ᶵ⬟࡟࠾࠸࡚ࡣ㸪ᡭᕤⱁάື࡟࠾ࡅࡿᩍᤵ᪉
ἲࡢ㐪࠸࡟ࡼࡿ⬻㈿άࡢᵝ┦࠿ࡽ㸪సᴗ⒪ἲኈࡀᡭ㡰ࢆලయⓗ࡟♧ࡍࡇ࡜࡟ࡼࡾ㸪ᑐ
㇟⪅࡟ヨ⾜㘒ㄗࡉࡏࡿࡇ࡜࡜ẚ㍑ࡋ࡚๓㢌๓㔝㡿ᇦࡢ㈿ά⠊ᅖࡀᗈࡃ࡞ࡾ㸪ᡭ㡰ࢆල
యⓗ࡟♧ࡍ௓ධࡀヨ⾜㘒ㄗࡉࡏࡿ௓ධࡼࡾࡶ᭷⏝࡛࠶ࡿྍ⬟ᛶࡀሗ࿌ࡉࢀ࡚࠸ࡿ[8]㸬
ࡑࡋ࡚㸪సᴗ௓ධ࡛㸪సᴗάື࡟ྲྀࡾ⤌ࡴࡇ࡜࡟ࡼࡗ࡚⏕ࡌࡓ⤖ᯝࢆᑐ㇟⪅࡜సᴗ⒪
ἲኈࡀឤ᝟ࢆඹ᭷ࡍࡿࡇ࡜࡛㸪ḟࡢㄆ▱࣭⾜ື࡟ᑐࡍࡿෆⓎⓗືᶵ௜ࡅࡢ⏕ᡂࢆಁ
ࡋ㸪๓㢌ⴥᶵ⬟ࡢᨵၿࢆಁࡍྍ⬟ᛶࢆሗ࿌ࡉࢀ࡚࠸ࡿ[9]㸬ࡋ࠿ࡋ㸪ࡇࡢࡼ࠺࡞సᴗ⒪
ἲࡢලయⓗ࡞௓ධ᪉ἲࡢ㐪࠸࡟ࡘ࠸࡚⬻ᶵ⬟ࡸ⢭⚄ᶵ⬟ࢆホ౯ࡋࡓࡶࡢࡣ࠶ࡿࡀ㸪⢭
⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟ࡢᐃ㔞ⓗホ౯ࡣ⾜ࢃࢀ࡚࠸࡞࠸㸬௒ᚋࡢㄢ㢟࡜ࡋ࡚㸪ᑐ㇟⪅ࡢ
≧ែ࡟ᛂࡌ࡚㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධࡀ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄
⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡍࡿᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡓ㸬
1.4 ⢭⚄⛉సᴗ⒪ἲ࡟࠾ࡅࡿ⢭⚄㞀ᐖ⪅ࡢホ౯ᑻᗘ
1.4.1㸬⢭⚄㞀ᐖ⪅ࡢ⢭⚄ᶵ⬟ࢆ ᐃࡍࡿホ౯
 సᴗ⒪ἲኈࡀᑐ㇟⪅ࡢ⢭⚄ᶵ⬟ࢆホ౯ࡍࡿ㝿࡟ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ⢭⚄ᶵ⬟ࡢ㞀ᐖࡸ
⾜ື≉ᛶ࡟ࡘ࠸࡚⌮ゎࡋ࡚࠾ࡃᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬⢭⚄㞀ᐖ⪅࡛≉࡟⤫ྜኻㄪ
⑕ᝈ⪅࡟ࡳࡽࢀࡿ≉ᚩ࡜㞀ᐖ࡟ࡘ࠸࡚㸪ձ஦≀ࡢฎ⌮ᶵ⬟ࡢ㞀ᐖ㸦᝟ሗࡢධຊ࠿ࡽ⾜
ືࡢฟຊࡲ࡛ࡢ㐣⛬ࡢ࠺ࡕ࡛,ゝⴥࢆグ᠈ࡋ㺃≀஦࡟ὀពࢆྥࡅ࡚㸪ࡑࢀ࡟ᇶ࡙࠸࡚⾜
ືࢆ⤌⧊ࡋ,ᐇ㝿ࡢసᴗࢆ⾜࠺㸪ղࢭࣝࣇࣔࢽࢱ࣮ࡢ㞀ᐖ㸦⮬ศࡢ⾜ືࡸ⪃࠼ࡸឤ᝟
ࢆ⮬ศ࡛ほᐹグ㘓ࡍࡿࡇ࡜㸧㸪ճ㠀≉␗ⓗ࡞᪥ᖖ⏕άࡢ㞀ᐖ㸦ពḧ㺃Ⓨືᛶࡢపୗ,ᣢ
⥆ຊࡢపୗ㺃ᅛᇳᛶ㸪ឤ᝟ࡸḧồࡢࢥࣥࢺ࣮ࣟࣝపୗ㸧࡜࠸ࡗࡓࡼ࠺࡞≉ᚩࢆ♧၀ࡋ
࡚࠸ࡿ [10]㸬ࡇࡢࡼ࠺࡞⾜ື≉ᛶࡢ⫼ᬒ࡟ࡣ㸪⤫ྜኻㄪ⑕ᝈ⪅ࡢὀពᶵ⬟ࡸࣇ࢕ࣝࢱ
࣮ᶵ⬟ࡢ㞀ᐖ㸪⤫ྜ⬟ຊࡸ⬦⤡฼⏝ࡢ㞀ᐖࡢࡓࡵ࡟᝟ሗࡢฎ⌮ᐜ㔞ࡀᑠࡉࡃ㸪ᑡࡋΰ
஘ࡋࡓ≧ἣ࡟┤㠃ࡍࡿ࡜᝟ሗࡢධຊ㐣๫࡟࡞ࡿ࡜࠸ࡗࡓㄆ▱ᶵ⬟㞀ᐖࡀ࠶ࡿ࡜⪃࠼ࡽ
ࢀࡿ㸬ࡉࡽ࡟㸪⤫ྜኻㄪ⑕ᝈ⪅ࡣࡇࡢࡼ࠺࡞ㄆ▱ᶵ⬟㞀ᐖࢆ⮬ぬࡋ࡟ࡃ࠸࡜࠸࠺≉ᚩ
ࡀ࠶ࡿࡓࡵ㸪ࡑࡢࡇ࡜ࡀ᪥ᖖ⏕ά㞀ᐖ࡟ࡘ࡞ࡀࡗ࡚࠸ࡿ࡜᥎ᐹ࡛ࡁࡿ㸬ࡲࡓ㸪ㄆ▱ᶵ
⬟㞀ᐖࡣ᪥ᖖ⏕ά㞀ᐖ࡜㛵㐃ࡀᙉࡃ㸪ㄆ▱ᶵ⬟㞀ᐖ࡟↔Ⅼࢆᙜ࡚ࡓ♫఍⏕άᢏ⬟カ⦎
➼ࡢᵝࠎ࡞ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡀ⾜ࢃࢀ࡚࠸ࡿ㸬ࡑࡋ࡚㸪⤫ྜኻㄪ⑕ࡢㄆ▱ᶵ⬟ࣜࣁ
ࣅࣜࢸ࣮ࢩࣙࣥࡀ୺࡟஦≀ฎ⌮ࡢᶵ⬟ࢆᶆⓗ࡜ࡋ㸪ㄆ▱⾜ື⒪ἲࡢᢏ⾡ࢆ⏝࠸ࡓㄆ▱
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ᶵ⬟㞀ᐖࡢᨵၿ㸪ࡶࡋࡃࡣ௦ൾⓗ࡞㺀ᛮ⪃ࢫ࢟ࣝ㺁ࡢ⋓ᚓࢆᅗࡿࡶࡢ࡛࠶ࡿ࡜ᣦ᦬ࡋ࡚
࠸ࡿ [10]㸬ㄆ▱ᶵ⬟ᅇ᚟ࡢどⅬ࠿ࡽࡳࡓࡉࡲࡊࡲ࡞ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡢᢏἲ࡜ࡋ
࡚㸪ࡉࡲࡊࡲ࡞ㄆ▱ᶵ⬟㞀ᐖࢆ๓ᥦ࡜ࡋࡓ࢔ࣉ࣮ࣟࢳࡀ⏝࠸ࡽࢀ࡚࠸ࡿ㸬౛࠼ࡤ㸪ព
ḧⓎືᛶࡢపୗ࡬ࡢᑐᛂ࡜ࡋ࡚㸪Ᏻᚰឤࡢ࠶ࡿ࣭ᴦࡋࡵࡿ⎔ቃࢆᩚ࠼ࡿࡇ࡜࡛㸪ࡺࡗ
ࡃࡾ࡜ពḧࢆᘬࡁฟࡋ࡚࠸ࡃࡇ࡜ࡀ᭱ึࡢ୍Ṍ࡜ࡋ࡚ᚲせ࡜㏙࡭࡚࠸ࡿ [10]㸬௨ୖࡢ
ࡇ࡜࠿ࡽ㸪⢭⚄ᶵ⬟ࡸㄆ▱ᶵ⬟ࡢලయⓗ࡞ホ౯᪉ἲ࡟ࡘ࠸࡚ࡣ㸪ホ౯⪅ࡀᑐ㇟⪅ࢆᐈ
ほⓗᣦᶆ࡟࡚ホ౯ࡋ㸪ࡑࡢホ౯⤖ᯝࢆࣜ࢔ࣝࢱ࢖࣒࡛ᑐ㇟⪅࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜
࠸㸪ᑐ㇟⪅ࡀホ౯⤖ᯝࢆ⮬ぬࡋ࡚⬟ືⓗ࡟άື࡟ྲྀࡾ⤌ࡴࡇ࡜ࢆ᮲௳࡜ࡋ࡚ᣢࡘࡇ࡜
ࡀᮃࡲࡋ࠸࡜⪃࠼ࡽࢀࡿ㸬
⮹ [11] [12] [13]ࡣ㸪ᑐ㇟⪅ࡢ㞀ᐖᛶࢆ⌮ゎࡍࡿࡓࡵ࡟㸪ᑐ㇟⪅ࡢゝື࡟ࡼࡿ⾲᫂
ࡸ㸪἞⒪⪅ࡢほᐹࡸゎ㔘࡟㢗ࡿࡔࡅ࡛࡞ࡃ㸪ᐈほⓗᣦᶆࢆᑟධࡋ࡚ᑐ㇟⪅࡜἞⒪⪅ࡀ
ඹ࡟ཧ↷࡛ࡁࡿࡼ࠺࡞⢭⚄ᶵ⬟ࡢホ౯ᡭẁࢆ⏝࠸ࡿࡇ࡜ࡀᮃࡲࡋ࠸࡜㏙࡭࡚࠸ࡿ㸬ࡑ
࠺ࡋࡓᐈほⓗ࡞⢭⚄ᶵ⬟ࡢホ౯ᡭẁࢆ☜❧ࡍࡿࡓࡵ࡟㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
ࢆ㛤Ⓨࡋࡓ㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡣ㸪4ࡘࡢᣦᶆ㸦⾑ᅽ ᐃ࡟ࡼࡿᚰᢿኚື
್㸪≀ᕪࡋ࡟ࡼࡿ༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺ㸪ᥥ⏬ἲ㸧࡟ࡼࡗ࡚ᵓᡂࡉࢀ࡚࠸ࡿ㸬⮹
ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡣ㸪⬻ࡢᶵ⬟ࢆ᝟ሗฎ⌮㐣⛬࡜ࡳ࡞ࡋ㸪ձ᝟ሗࢆཷࡅྲྀࡿ
ධຊࡢᶵ⬟⣔㸪ղ཯ᛂࢆసࡾࡔࡍᶵ⬟⣔㸪ճ୧⪅ࢆ⤫ྜࡋไᚚࡍࡿᶵ⬟⣔㸪մ㔜␚ࡋ
࡚ാࡃ࢖࣓࣮ࢪ࡜ゝㄒࡢᶵ⬟⣔ࡢ 4ࡘࡢࢧࣈࢩࢫࢸ࣒ࢆ᝿ᐃࡋࡓࣔࢹࣝ࡟ᇶ࡙࠸࡚࠸
ࡿ㸬ᑐ㇟⪅ࡀホ౯⤖ᯝࢆ⮬ぬࡋ࡚⬟ືⓗ࡟άື࡟ྲྀࡾ⤌ࡴࡓࡵࡢᣦᶆ࡜ࡋ࡚᭷⏝࡞ᣦ
ᶆ࡟࡞ࡾ࠺ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋࡓࡀࡗ࡚㸪ᮏ◊✲࡛ࡣ㸪ᑐ㇟⪅ࡢ⢭⚄ᶵ⬟ࢆᐈほⓗ࡟
 ᐃࡍࡿᣦᶆ࡜ࡋ࡚⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࢆ᥇⏝ࡋࡓ㸬
1.4.2㸬⢭⚄㞀ᐖ⪅ࡢ⮬ᕫຠຊឤ
 ⢭⚄㞀ᐖ⪅࡛ࡣᶵ⬟㞀ᐖࡸ⬟ຊ㞀ᐖࡔࡅ࡛࡞ࡃ㸪ᆅᇦ⏕ά࡟ᑐࡍࡿ⮬ಙࡢḞዴࡀ♫
఍᚟ᖐࢆጉࡆࡿࡇ࡜ࡀᣦ᦬ࡉࢀ࡚࠾ࡾ㸪ᆅᇦ⏕ά࡟ᑐࡍࡿ⮬ᕫຠຊឤࢆᢕᥱࡍࡿࡇ࡜
ࡣ㔜せ࡞どⅬ࡜⪃࠼ࡽࢀࡿ㸬⮬ᕫຠຊឤself-efficacy࡜ࡣ㸪࠶ࡿ⾜ື࡟ࡘ࠸࡚⮬ศࡀ
⾜࠼ࡿ࡜ᛮ࠺࡜࠸࠺ಶேࡢ☜ಙࢆ⾲ࡍࡶࡢ࡛࠶ࡿ [14]㸬ఱࡽ࠿ࡢ⾜ືࡀᐇ㝿࡟⏕ࡌࡿ
࡟ࡣ㸪ࡑࡢࡓࡵ࡟ᚲせ࡞▱㆑ࡸᢏ⬟ࡔࡅ࡛࡞ࡃ㸪⮬ᕫຠຊឤࡢ㧗࠸ࡇ࡜ࡀᚲせࡔ࡜ᣦ
᦬ࡉࢀ࡚࠸ࡿ㸬⮬ᕫຠຊឤ࡟ࡣ㸪ලయⓗ࡞⾜ືࢆ≉ᐃࡏࡎಶேࡢ⾜ື඲⯡࡟ᙳ㡪ࢆཬ
ࡰࡍ㺀඲⯡ⓗ㸦୍⯡ᛶ㸧⮬ᕫຠຊឤ㺁࡜㸪ࡉࡲࡊࡲ࡞⾜ື࡟ᛂࡌ࡚ኚືࡍࡿ㺀⾜ື≉␗
ⓗ⮬ᕫຠຊឤ㺁ࡀ࠶ࡿࡀ㸪ᚋ⪅ࡢ࡯࠺ࡀࡼࡾᙉࡃ⾜ືࢆண ࡋ㸪ࡲࡓ㸪௓ධ࡟ࡼࡗ࡚
➨ 1❶                                   
7
 
ኚ໬ࡋࡸࡍ࠸ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪ࡇࢀࡲ࡛ᚰ⌮ᩍ⫱ࡢ┠ⓗ࡜ࡉࢀࡿᆅᇦ⏕
ά⾜ື࡟≉␗ⓗ࡞⤫ྜኻㄪ⑕ࡢࡓࡵࡢ⮬ᕫຠឤᑻᗘࡣ㸪᪥ᮏ࡛ࡣ༑ศ࡟☜❧ࡉࢀ࡚࠸
࡞࠸㸬⤫ྜኻㄪ⑕ࡢᆅᇦ⏕ά࡟ᑐࡍࡿ⮬ᕫຠຊឤࡢ㛤Ⓨ࡟࠾࠸࡚㸪ᆅᇦ⏕ά࡟ᑐࡍࡿ
⮬ᕫຠຊឤࢆ ᐃࡍࡿᑻᗘ㸦18㡯┠ࡢ⮬ᕫຠຊឤᑻᗘ㸧ࢆ ᐃࡍࡿࡓࡵ࡟㸪㛗ᮇ⢭
⚄⛉ධ㝔ᝈ⪅ࡸ⢭⚄⛉ࢹ࢖ࢣ࢔㏻ᡤ⪅ࡢ 18ṓ㹼65ṓࡢ⤫ྜኻㄪ⑕ᝈ⪅ 109ྡࢆᑐ㇟
࡟ᐇ᪋ࡋ㸪༑ศ࡞ಙ㢗ᛶࡀ☜ㄆࡉࢀࡓ࡜㏙࡭࡚࠸ࡿ>14@㸬ࡲࡓ㸪⢭⚄㞀ᐖ⪅ᨭ᥼࡜⮬
ᕫຠຊឤࡢ᳨ウࡢከࡃࡣ⾜ື≉␗ⓗ⮬ᕫຠຊឤ࡟㛵ࡍࡿࡶࡢ࡛࠶ࡾ㸪୍⯡ᛶ⮬ᕫຠຊ
ឤࡣ᳨ウࡀ࡞ࡉࢀ࡚࠸࡞࠸ࡇ࡜ࢆᣦ᦬ࡋ࡚࠸ࡿ[15]㸬ࡉࡽ࡟㸪⢭⚄㞀ᐖ⪅ࡣ㛗ᮇ㛫࡟
ࢃࡓࡿ኱ࡁ࡞♫఍ⓗ୙฼ࡢࡓࡵ࡟㸪ே⏕࡟࠾ࡅࡿ‶㊊ࢆ࠶ࡁࡽࡵ࡚ࡋࡲ࠺ྍ⬟ᛶࡶ࠶
ࡾ㸪ࠕ୺యᛶࠖࡀ⬣࠿ࡉࢀࡿࡇ࡜ࡶ♧၀ࡋ࡚࠸ࡿ㸬⢭⚄㞀ᐖ㡿ᇦࡢࣜࣁࣅࣜࢸ࣮ࢩࣙ
ࣥࡣ㸪ᮏேࡢ୺యⓗ࡞ᕼᮃ㸪ࠕᆅᇦ࡛ᬽࡽࡋ࡚࠸ࡁࡓ࠸ࠖ࡜࠸࠺ᕼᮃࡀ࠶ࡗ࡚㸪ࡣࡌ
ࡵ࡚ࢫࢱ࣮ࢺᆅⅬ࡟❧࡚ࡿ࡜ᛮࢃࢀࡿࡀ㸪ࡑࡢᕼᮃ⮬యࡀኻࢃࢀ࡚ࡋࡲࡗ࡚࠸ࡿሙྜ
ࡶ࠶ࡿ࡜㏙࡭࡚࠸ࡿ㸬ࡉࡽ࡟㸪࠶ࡿ≉ᐃࡢ⾜ື࡟ᑐࡍࡿ⮬ᕫຠຊឤࡼࡾࡣ㸪୍⯡ᛶ⮬
ᕫຠຊឤࡸ⮬ᑛឤ᝟ࡀ㔜せ࡛࠶ࡿࡇ࡜㏙࡭࡚࠸ࡿ㸬௨ୖࡢࡼ࠺࡞ࡇ࡜࠿ࡽ㸪ᮏ◊✲࡟
࠾࠸࡚ࡣ㸪ࠕ≉␗ⓗ⮬ᕫຠຊឤ࡛ࠖࡣ࡞ࡃࠕ୍⯡ᛶ⮬ᕫຠຊឤࠖࢆ ᐃࡋࡓ࠸࡜⪃࠼
ࡿ㸬ࡋࡓࡀࡗ࡚㸪ᮏ◊✲࡛ࡣ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࢆ᥇⏝ࡋࡓ㸬
1.4.3㸬⢭⚄㞀ᐖ⪅ࡢ⢭⚄⑕≧ࡸẼศ≧ែࡢホ౯
 ⢭⚄㞀ᐖ⪅ࡢ⢭⚄⑕≧ࢆ⡆౽࡛ໟᣓⓗ࡟ホ౯࡛ࡁࡿᑻᗘ࡜ࡋ࡚⡆᫆⢭⚄⑕≧ホ౯ᑻ
ᗘBrief Psychiatric Rating Scaleࡀ࠶ࡿ㸬⮫ᗋࡸ◊✲࡛ୡ⏺ⓗ࡟ᖜᗈࡃ౑⏝ࡉࢀ࡚
࠾ࡾ㸪1995ᖺ࡟ࡣ᪥ᮏㄒヂᨵゞ∧ࡀⓎ⾲ࡉࢀ࡚࠸ࡿ [16]㸬ࡲࡓ㸪ཎ∧ᨵゞ∧ୗ఩
ᑻᗘ࡞࡝࡟ࡘ࠸᳨࡚ウࡉࢀಙ㢗ᛶ࡜ጇᙜᛶࡣ☜ㄆࡉࢀ࡚࠸ࡿ[17]㸬ࡲࡓ㸪సᴗ⒪ἲኈ
ࡀ㛵ࢃࡗࡓ◊✲࡟࠾࠸࡚ࡶ㸪సᴗ⒪ἲ௓ධ࡟࠾ࡅࡿ⢭⚄⑕≧ࡢኚ໬ࡢ᳨ウ࡟ࡘ࠸࡚ᗈ
ࡃ౑⏝ࡉࢀ࡚࠸ࡿ [5]㸬ࡲࡓ㸪Ẽศ≧ែࡢホ౯࡜ࡋ࡚㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
㸦Profile of Mood States㸧ࡀ࠶ࡿ㸬Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡣ㸪ࣄࢺࡢ᝟ື㸪Ẽศ㸪ឤ
᝟࡞࡝ࢆ㉁ၥ⣬࡟ࡼࡾⅬᩘ໬ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚ࡣ㸪ᵝࠎ࡞⑌⑓
ࡢ⤒㐣࡟ࡼࡾኚ໬ࡍࡿᝈ⪅ࡢẼศࢆ཯ᫎࡍࡿࡇ࡜ࡀ࡛ࡁࡿホ౯ᑻᗘ࡛࠶ࡿ࡜㏙࡭࡚࠸
ࡿ[18]㸬ࡉࡽ࡟㸪⢭⚄⑌ᝈᝈ⪅࡟ᑐࡍࡿᅬⱁࢆ⏝࠸ࡓసᴗ⒪ἲ௓ධࡢᚰ⌮ຠᯝ࡟ࡘ࠸
࡚㸪࠺ࡘ⑓ࡸ࢔ࣝࢥ࣮ࣝ౫Ꮡ⑕ࡢᝈ⪅࡟࠾࠸࡚㸪ࢿ࢞ࢸ࢕ࣈ࡞ឤ᝟ࡢపୗ㸪άẼࡢୖ
᪼࡜࠸ࡗࡓẼศࡢᨵၿࡀ࠶ࡗࡓ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[19]㸬ᮏ◊✲࡛ࡣ⢭⚄⑕≧ࡢホ౯ࢆ
⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ㸪Ẽศ≧ែࡢホ౯࡜ࡋ࡚㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࢆ᥇⏝ࡍࡿࡇ
࡜࡜ࡋࡓ㸬
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1.5 ⬦Ἴ
1.5.1. ⬦Ἴィ ࡢព⩏
 ⬦Ἴ࡜ࡣ㸪ᚰ⮚ࡢ࣏ࣥࣉస⏝࡟ࡼࡗ࡚⏕ࡌࡿᅽἼືࡢఏ᧛࡛࠶ࡾ㸪ᐜ✚⬦Ἴ࡜ࡣ㸪
ື⬦ෆᅽࡢኚ໬࠿ࡽ⏕ࡌࡓື⬦⟶ࡢ⭾ᙇ㸪཰⦰ࢆ⓶⭵⾲㠃࠿ࡽἼᙧ࡜ࡋ࡚㟁Ẽⓗ࣭ᶵ
Ეⓗ࡟ᤊ࠼ࡓࡶࡢ࡛࠶ࡿ㸬⾑⟶ࡢᙎᛶ⟶ⓗ≉ᛶ࠿ࡽ⦪ἼࡀⓎ⏕ࡋ࡚㸪ࡇࢀࡀ⬦Ἴ࡜ࡋ
࡚᢯ᾘ᪉ྥ࡬Ἴཬࡍࡿ㸬ࡇࡢ࡜ࡁࡢ᢯ᾘ⾑⟶ࡢᐜ✚ࢆ ᐃࡋࡓࡶࡢࡀᐜ✚⬦Ἴ࡛࠶
ࡿ㸬ᐜ✚⬦Ἴࡣෆእ⎔ቃࡢኚ໬࡟ᑐࡋ࡚ࡁࢃࡵ࡚㗦ᩄ࡞ ᗘ࡛࠶ࡾ᫬㛫ࡢ⤒㐣ࡸ่⃭
ࡢ⧞ࡾ㏉ࡋ࡟ᑐࡋ࡚㡰ᛂࡸᾘཤࡀࡁࢃࡵ࡚⏕ࡌ࡟ࡃࡃ஺ឤ⚄⤒άືࢆ࡯ࡰ⣧⢋࡟཯ᫎ
ࡍࡿࡓࡵ࡚㔜せ࡞ᚰ⌮⏕⌮Ꮫⓗព࿡ࢆ᭷ࡍࡿ[20]㸬
1.5.2㸬ᣦᑤᐜ✚⬦Ἴ࡜ࢫࢺࣞࢫ཯ᛂ
 ⬦Ἴࡣ㸪ᅽ⬦Ἴ࡜ࡋ࡚࡛ࡣ࡞ࡃ㸪ఏᑟ୰ࡢື⬦ෆᅽኚ໬࡟ࡼࡗ࡚⏕ࡎࡿ⾑ὶࡢᐜ✚
ኚື࡜ࡋ࡚ᤊ࠼ࡿᐜ✚⬦Ἴ ᐃ࡟ࡘ࠸࡚ࡶ✀ࠎࡢ᪉ἲࡀ࠶ࡿ㸬ᣦᑤᐜ✚⬦Ἴࡣື⬦ࡢ
ᅽ⬦Ἴࢆ࠿࡞ࡾṇ☜࡟᥎ᐃ࡛ࡁ㸪୺࡟ᮎᲈ⾑ᾮᚠ⎔ືែࡸ⮬ᚊ⚄⤒ᶵ⬟ࢆ཯ᫎࡍࡿ᳨
ᰝ࡜ࡋ࡚ࢫࢺࣞࢫ◊✲࡜ࡋ࡚⏝࠸ࡽࢀ࡚࠸ࡿ㸬⮬ᚊ⚄⤒ㄪᩚᶵ⬟ࡢほⅬ࠿ࡽ㸪ࢫࢺࣞ
ࢫ่⃭᫬࡟ࡣ㸪஺ឤ⚄⤒άືࡀஹ㐍ࡍࡿࡇ࡜࡛㸪⣽ື⬦ࡀ཰⦰ࡍࡿࡇ࡜࡛ᮎᲈ⾑ὶࡀ
ῶᑡࡋ㸪⬦Ἴ᣺ᖜ್ࡀప್ࢆ♧ࡍ㸬ࡲࡓ㸪⬦Ἴ㛗ࡣᚰᢿ࿘ᮇࢆ♧ࡋ࡚࠾ࡾ㸪⬦Ἴ㛗ࡀ
኱ࡁࡃ࡞ࡿ࡜ᚰᢿᩘࡀపୗࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ㸬ᚰ⮚࡟࠾࠸࡚஺ឤ⚄⤒άືࡀ
ஹ㐍ࡍࡿ࡜㸪๪஺ឤ⚄⤒άືࡀᢚไࡉࢀ㸪ᚰᢿᩘࡀቑຍࡍࡿ㸬ᣦᑤᐜ✚⬦Ἴࡣ஺ឤ⚄
⤒άືࢆ཯ᫎࡋ࡚࠾ࡾ㸪ࢫࢺࣞࢫ่⃭࡟ࡼࡾᣦᑤࢆᨭ㓄ࡋ࡚࠸ࡿĮ࢔ࢻࣞࢼࣜࣥసື
ᛶࡢ஺ឤ⚄⤒ࡀஹ㐍ࡍࡿ [20] [21]㸬⬦Ἴ᣺ᖜ್ࡣ㸪ࢫࢺࣞࢫ㈇Ⲵ᫬࡟᢯ᾘ⾑⟶ࡀ཰⦰
ࡍࡿࡓࡵ࡟㸪⾑⟶ᐜ✚ࡀῶᑡࡍࡿࡓࡵప್ࢆ♧ࡍࡇ࡜ࡀศ࠿ࡗ࡚࠸ࡿ㸬⬦Ἴ㛗ࡣᚰ⮚
ࡢ཰⦰࡜ḟࡢ཰⦰ࡲ࡛ࡢ㛗ࡉ࡛࠶ࡾ㸪ᚰᢿᩘࡢቑຍ࡟ࡼࡾᚰᢿ㛫㝸ࡢ▷⦰ࡣ୺࡟๪஺
ឤ⚄⤒ࡢᢚไ࡛⏕ࡌࡿ㸬⮬ᚊ⚄⤒ᶵ⬟ࡢศᯒࡣࢫࢺࣞࢫ཯ᛂ࡟ᑐࡍࡿ᭷⏝࡞᪉ἲ࡛࠶
ࡾ㸪ࢫࢺࣞࢫ཯ᛂࡢᐈほⓗ࡞ホ౯࡜ࡋ࡚ᗈࡃ౑⏝ࡉࢀ࡚࠸ࡿ[20] [21]㸬ࡋࡓࡀࡗ࡚㸪
ᮏ◊✲࡛ࡣ㸪⮬ᚊ⚄⤒ᶵ⬟ࡢホ౯࡜ࡋ࡚ᣦᑤᐜ✚⬦Ἴࢆ᥇⏝ࡍࡿࡇ࡜࡜ࡋࡓ㸬
1.6 ᮏ◊✲ࡢ┠ⓗ࠾ࡼࡧព⩏࡟ࡘ࠸࡚
⌧ᅾࡢ⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡟࠾ࡅࡿ⢭⚄⛉సᴗ⒪ἲࢆྲྀࡾᕳࡃ⎔ቃࡣኚ໬ࡋ࡚ࡁ
࡚࠾ࡾ㸪⢭⚄⑓Ჷࡢᶵ⬟ⓗศ໬࡜ᆅᇦ་⒪యไࡢᩚഛ㸪ᑵປ⛣⾜ᨭ᥼࡞࡝㸪ධ㝔἞⒪
➨ 1❶                                   
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ࢆ୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ࡟ࡋࡓᨻ⟇࡟⛣⾜ࡋ࡚࠸ࡿ㸬ࡑ
ࡋ࡚㸪㞀ᐖ⪅ࡀᮃࡴ⏕άࢆᆅᇦ࡛㏦ࢀࡿࡼ࠺࡞ᨭ᥼యไࡢᵓ⠏ࡀㄢ㢟࡜࡞ࡗ࡚࠸ࡿ
[1]㸬
ඛ⾜◊✲ࡣ㸪సᴗ⒪ἲࣉࣟࢢ࣒ࣛ࡟࠾ࡅࡿ௓ධ࡟ࡘ࠸࡚㸪⢭⚄⑕≧ࡸ⢭⚄ᶵ⬟㸪ᚰ
⌮ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟㸪Ẽศ≧ែࡸ⮬ᕫຠຊឤࡢホ౯ࡢ࠸ࡎࢀ࠿ࢆ⏝࠸࡚ຠᯝࢆ᳨ウ
ࡋ࡚࠸ࡿࡶࡢࡣ࠶ࡿࡀ㸪⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟㸪Ẽศ≧ែ㸪⮬ᕫຠຊឤࢆᐃ㔞ⓗ 
ᐃࡣ⾜ࢃࢀ࡚࠾ࡽࡎ㸪సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢලయⓗ࡞సᴗ⒪ἲ௓ධࡀ⢭⚄ᶵ⬟㸪⮬
ᚊ⚄⤒ᶵ⬟㸪Ẽศ≧ែ㸪⮬ᕫຠຊឤ࡟࡝ࡢࡼ࠺࡞ᙳ㡪ࢆ୚࠼ࡿࡢ࠿ࢆ᳨ウࡋ࡚࠸ࡿࡶ
ࡢࡣᑡ࡞ࡃ᫂☜࡟࡞ࡗ࡚࠸࡞࠸[2] [5] [8] [9]㸬
➹⪅ࡣ㸪సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ❧᱌࣭ᐇ᪋ࡢせⅬ࡜ࡋ࡚㸪ձసᴗάືࡢ┠ⓗࢆ᫂☜
໬ࡋ࡚ᑐ㇟⪅࡜ඹ᭷ࡍࡿࡇ࡜㸪ղసᴗάືࡢᯟ⤌࡟ᇶ࡙ࡁ㸪࡛ࡁࡿࡇ࡜࡛ࡁ࡞࠸ࡇ࡜
ࡢ᫂☜໬㸪ཬࡧసရࡢ᏶ᡂᗘ࡜సᴗάືୖࡢኚ໬ࢆᑐ㇟⪅࡟ࣇ࢕࣮ࢻࣂࢵࢡࡍࡿࡇ
࡜㸪ճᑐ㇟⪅ࡀ⮬ࡽࡢ⢭⚄ᶵ⬟ࡢᅇ᚟ẁ㝵ࢆసᴗάື࡟ࡼࡗ࡚⮬ぬ࡛ࡁࡿࡼ࠺࡟ࡍࡿ
ࡇ࡜ࡢ㸱Ⅼࡀ㔜せ࡛࠶ࡿࡇ࡜ࢆ♧ࡋࡓ[7]㸬
ᮏ◊✲࡛ࡣ㸪ඛ⾜◊✲࡛➹⪅ࡀ❧᱌ࡋࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධ࡟ࡼࡗ࡚ᑐ㇟⪅
ࡢ⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟࡟ኚ໬ࢆࡶࡓࡽࡍࡢ࡛ࡣ࡞࠸࠿࡜ࡢ௬ㄝࢆࡶ࡜࡟㸪೺ᖖ⪅
࠾ࡼࡧ⢭⚄㞀ᐖࢆ୺࡜ࡋࡓ᪉ࢆᑐ㇟࡟ᐇ᪋ࡍࡿ㸬ࡲࡓ㸪⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒཯ᛂ㸪Ẽ
ศ≧ែ㸪⮬ᕫຠຊឤ࡬ࡢᙳ㡪ࢆ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ
౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ㸪⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ㸪ᣦᑤᐜ✚⬦Ἴࢆ⏝࠸࡚㸪స
ᴗ⒪ἲ௓ධࢆᐈほⓗ࡟ホ౯ࡍࡿ᪉ἲࢆ☜❧ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡍࡿ㸬
ᮏ◊✲ࡢ᳨ウ⤖ᯝࢆࡶ࡜࡟ᑗ᮶ⓗ࡟ࡣ⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿࡼࡾຠᯝⓗ࡞⢭⚄⛉సᴗ
⒪ἲࣉࣟࢢ࣒ࣛ࡜ࡋ࡚Ⓨᒎ࡛ࡁࡿྍ⬟ᛶࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
➨ 2❶                                   
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➨ 2❶ ೺ᖖ⪅ࢆᑐ㇟࡟ࡋࡓ⢭⚄ᶵ⬟࡜⮬ᚊ⚄
⤒ᶵ⬟ࡢᐃ㔞ⓗホ౯ࢆ⏝࠸ࡓసᴗ⒪ἲ௓ධ࡟㛵
ࡍࡿ◊✲
2.1 ⫼ᬒ࣭┠ⓗ
 ⌧ᅾࡢ⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡟࠾࠸࡚㸪⢭⚄⛉సᴗ⒪ἲࢆྲྀࡾᕳࡃ⎔ቃࡀኚ໬ࡋ࡚
ࡁ࡚࠸ࡿ㸬ධ㝔἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ࡟ࡋࡓᨭ᥼ࡀ
ồࡵࡽࢀࡿ࡞࠿࡛㸪ࡼࡾຠᯝⓗ࡞సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ㛤Ⓨཬࡧᨭ᥼ࡀồࡵࡽࢀ࡚࠸
ࡿ㸬ࡲࡓ㸪సᴗ⒪ἲ௓ධ࡟࠾࠸࡚ᑐ㇟⪅ࡢ࡝ࡢࡼ࠺࡞ᶵ⬟ࡢᨵၿ࡟ࡘ࡞ࡀࡿࡢ࠿ࢆ᳨
ドࡍࡿᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ඛ⾜◊✲࡛ࡣ㸪సᴗ⒪ἲ௓ධࡀ⢭⚄㞀ᐖ⪅࡜೺ᖖ⪅
ࡢ⬻㈿άࡢᵝ┦ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟῝ࡃ㛵୚ࡋ࡚࠸ࡿ࡜♧၀ࡉࢀ࡚࠸ࡿ [2] [8] [22]㸬
ᡭᕤⱁάືࡢ௓ධ᪉ἲࡢ㐪࠸࡟ࡼࡗ࡚㸪సᴗ⒪ἲኈࡀᡭ㡰ࢆලయⓗ࡟♧ࡍࡇ࡜࡟ࡼ
ࡾ㸪ᑐ㇟⪅࡟ヨ⾜㘒ㄗࡉࡏࡿࡇ࡜࡜ẚ㍑ࡋ࡚๓㢌๓㔝㡿ᇦࡢ㈿ά⠊ᅖࡀᗈࡃ࡞ࡾ㸪⬻
㈿άࡢᵝ┦࠿ࡽࡶ㸪ᡭ㡰ࢆලయⓗ࡟♧ࡍ௓ධࡀヨ⾜㘒ㄗࡉࡏࡿ௓ධࡼࡾࡶ᭷⏝࡛࠶ࡿ
ྍ⬟ᛶࢆሗ࿌ࡋ࡚࠸ࡿ [8]㸬ࡋ࠿ࡋ㸪సᴗ⒪ἲࡢලయⓗ࡞௓ධ᪉ἲࡢ㐪࠸࡟ࡘ࠸࡚⬻
ᶵ⬟ࢆホ౯ࡋࡓࡶࡢࡣ࠶ࡿࡀ㸪⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟ࡢᐃ㔞ⓗホ౯ࡣ⾜ࢃࢀ࡚࠸࡞
࠸㸬ᮏ❶࡛ࡣ㸪ඛ⾜◊✲࡛➹⪅ࡀ❧᱌ࡋࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධ࡟ࡼࡗ࡚ᑐ㇟⪅
ࡢ⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟࡟ኚ໬ࢆࡶࡓࡽࡍࡢ࡛ࡣ࡞࠸࠿࡜ࡢ௬ㄝࢆࡶ࡜࡟㸪೺ᖖ⪅
ࢆᑐ㇟࡟సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿ
ᙳ㡪ࢆᐈほⓗ࡟ホ౯ࡍࡿ᪉ἲࢆ☜❧ࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ>23@㸬
2.2 ◊✲᪉ἲ
2.2.1㸬ᑐ㇟⪅࣭ᮇ㛫
ᑐ㇟⪅ࡣ㸪ᮏ◊✲ࡢ㊃᪨ࢆㄝ᫂ࡋ㸪ྠពࢆᚓࡓ A኱ᏛࡢᏛ⏕೺ᖖ⪅ 30ྡ㸦⏨ᛶ 6
ྡ㸪ዪᛶ 24ྡ㸧㸪ᖹᆒᖺ㱋 21.3ṓ㸦20-23ṓ㸧࡜ࡋࡓ㸬௓ධ⩌㸦⏨ᛶ㸸3ྡ㸪ዪᛶ
12ྡ㸧㸪ᖹᆒᖺ㱋 21.2ṓ㸦20-22ṓ㸧㸪ヨ⾜㘒ㄗ⩌㸦⏨ᛶ㸸3ྡ㸪ዪᛶ 12ྡ㸧㸪ᖺ
➨ 2❶                                   
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㱋 21.3ṓ㸦20-23ṓ㸧࡛࠶ࡗࡓ㸬◊✲ࡣ㸪රᗜ་⒪኱Ꮫ೔⌮ጤဨ఍ࡢᢎㄆ㸦ᢎㄆ␒ྕ
➨ 15010ྕ㸧ࢆᚓࡓᚋ࡟㛤ጞࡉࢀࡓ㸬◊✲ᐇ᪋ᮇ㛫ࡣᖹᡂ 27ᖺ 7᭶ 30᪥࠿ࡽᖹᡂ
28ᖺ 3᭶ 31᪥࡛࠶ࡗࡓ㸬

2.2.2㸬 ᐃ㡯┠
ᮏ◊✲࡛ࡣ㸪ᮏ◊✲ࡢ㊃᪨ࢆㄝ᫂ࡋ㸪ྠពࢆᚓࡓᑐ㇟⪅ 30ྡࢆⓏ㘓ࡉࢀḟ➨஺஫
࡟ 2⩌㸦௓ධ⩌㸦௓ධ⩌ 15ྡ㸸⏨ᛶ 3ྡ㸪ዪᛶ 12ྡ㸧࡜ヨ⾜㘒ㄗ⩌㸦15ྡ㸸⏨ᛶ 3
ྡ㸪ዪᛶ 12ྡ㸧࡟᣺ࡾศࡅࡓ㸬సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ㛤ጞ㸪⤊஢ᚋ࡟⮹ᘧ⡆᫆ᐈほ
ⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴ
ࢆ ᐃࡋࡓ㸬௓ධ⩌άື๓㸦pre-Intervention: prI㸧㸪௓ධ⩌άືᚋpost- 
Intervention: poI㸪ヨ⾜㘒ㄗ⩌άື๓pre-trial and error: prT)㸪ヨ⾜㘒ㄗ⩌άື⤊
஢ᚋ㸦post-trial and error: poT㸧࡟ ᐃࡋࡓ㸬㸦ᅗ 2-1㸧
 
᪉ἲ䠄䝥䝻䝖䝁䞊䝹䠅
◊✲䛻ྠព䜢ᚓ䛯೺ᖖ⪅䜢2⩌䛻ศ㢮
௓ධ⩌ ヨ⾜㘒ㄗ⩌
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ䚸୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ䚸
Ẽศ䝥䝻䝣䜱䞊䝹᳨ᰝ䚸ᣦᑤᐜ✚⬦Ἴ䜢 ᐃ䠄㻞㻜ศ䠅
◊✲⤌⧊䛜❧᱌䛧䛯సᴗ⒪
ἲ䝥䝻䜾䝷䝮䠄䝇䝔䞁䝅䝹䠅௓
ධཷ䛡䛺䛜䜙ᐇ᪋䚹䠄㻞㻜ศ䠅
సᴗάື䠄䝇䝔䞁䝅䝹䠅䜢ㄝ
᫂᭩䜢ぢ䛶ヨ⾜㘒ㄗ䛧䛺䛜
䜙ᐇ᪋䚹䠄㻞㻜ศ䠅
䞉ᮏ◊✲䛿රᗜ་⒪኱Ꮫ೔⌮ጤဨ఍䛾ᢎㄆ䜢ᚓ䛶ᐇ᪋
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ䚸୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ䚸
Ẽศ䝥䝻䝣䜱䞊䝹᳨ᰝ䚸ᣦᑤᐜ✚⬦Ἴ䜢 ᐃ䠄㻞㻜ศ䠅
4   
ᅗ 2-1  ◊✲ࣉࣟࢺࢥ࣮ࣝ
ձ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࠕBrief Objective Measures for Mental functionࠖࡣ㸪ࡘ
ࡢᣦᶆ࡟ࡼࡗ࡚ᵓᡂࡉࢀ࡚࠸ࡿ [11] [12] [13]㸬ࡘ┠ࡣ⾑ᅽ ᐃ࡟ࡼࡿᚰᢿኚື್
➨ 2❶                                   
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㸦Pulse Rate Difference㸧㸬ᚰᢿኚື್࡜ࡣ㸪⾑ᅽ ᐃࡣ㍍࠸ࢫࢺࣞࢫ࡛࠶ࡾ㸪࡯࡜ࢇ
࡝ࡍ࡭࡚ࡢ౛࡛ቑຍࡍࡿࡢ࡛㸪Ᏻ㟼᫬࡜ࡢ⬦ᕪࢆࡶࡗ࡚㐣ᩄᛶࡢᣦᶆ࡜఩⨨௜ࡅ࡚࠸
ࡿ㸬◊✲⪅ࡣ㸪⾑ᅽ ᐃ๓࡟ᑐ㇟⪅ࡢᏳ㟼᫬⬦ᢿᩘࢆィࡿ㸬ḟ࡟⾑ᅽ ᐃ࡛ࡣ㸪ཧຍ
⪅ࡢ཰⦰ᮇ⾑ᅽ㸦᭱㧗㸧࡜ᣑᙇᮇ⾑ᅽ㸦᭱ప㸧ࢆ ᐃࡋ㸪⾑ᅽ್ࢆグ㍕ࡍࡿ㸬ࡉࡽ
࡟㸪཰⦰ᮇ⾑ᅽ್࡜ᣑᙇᮇ⾑ᅽ್ࡢ୰ኸ್࡛࣐ࣥࢩ࢙ࢵࢺ㸦࢝ࣇ㸧ࡢᅽࢆಖࡗࡓࡲࡲ
20⛊㛫ࡢ⬦ᢿᩘࢆ ᐃࡍࡿ㸬ࡑࡢ್ࢆ 3ಸࡋ㸪1ศ㛫ࡢ್࡟࡞ࡿࡼ࠺࡟ኚ᥮ࡋࡓ㸬⾑
ᅽ ᐃୗࡢ⬦ᢿᩘ࠿ࡽᏳ㟼᫬⬦ᢿᩘࢆᘬ࠸ࡓᕪࢆᚰᢿኚື್࡜ࡋ࡚ồࡵࡓ㸪2ࡘ┠ࡣ
≀ᕪࡋ࡟ࡼࡿ༢⣧཯ᛂ᫬㛫㸦Ruler Catching Time㸧㸬༢⣧཯ᛂ᫬㛫ࡣ㸪ᑐ㇟⪅࡟ࠕ୙ព
࡟ⴠࡕࡿ≀ᕪࡋࢆ࡛ࡁࡿࡔࡅ᪩ࡃᣳࡳṆࡵࡿࠖࡼ࠺ᩍ♧ࡋ㸪≀ᕪࡋࡢ 0ࢭࣥࢳࡢ࣏࢖
ࣥࢺࢆᢺᣦ࡜♧ᣦࡢୖ㠃࡟ࡪࡽୗࡆ㸪୙ព࡟ⴠ࡜ࡋࡓ≀ᕪࡋࢆᑐ㇟⪅࡟࡛ࡁࡿࡔࡅ᪩
ࡃᣳࡳṆࡵ࡚ࡶࡽ࠺㸬཯ᛂ᫬㛫ࡢ㐜ᘏࡣㄆ▱࣭⾜ື཯ᛂ࠶ࡿ࠸ࡣ୰ᯡᶵ⬟ࡢ⌧㇟࡛࠶
ࡾ㸪⬟ືᛶࡢᣦᶆ࡜࡞ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ.◊✲⪅ࡣ㸪ᑐ㇟⪅ࡀᣳࡳṆࡵࡓ≀ᕪࡋࡢ
㛗ࡉ㸦mm㸧ࢆグ㘓ࡍࡿ㸬඘ศ࡞⦎⩦ࢆ⾜ࡗࡓୖ࡛ 5ᅇ ᐃࡍࡿ㸬 ᐃ್ࡣ㸪᭱኱್
࡜᭱ᑠ್ࢆ㝖ࡃ 3ᅇࡢᖹᆒ್ࢆồࡵࡿ㸪3ࡘ┠ࡣ஘ᩘ⏕ᡂࢸࢫࢺ㸦Degree of 
Randomness㸧㸬஘ᩘࢸࢫࢺࡣ㸪୙つ๎࡞㡰ᗎ࡛ᩘᏐࢆⓎ⏕ࡉࡏࡿࡓࡵ࡟࣮࣡࢟ࣥࢢ࣓
࣮ࣔࣜࢆ⏝࠸ࡿࡓࡵ㸪๓㢌ⴥᶵ⬟ࡀാࡃᗘྜ࠸ࡀホ౯࡛ࡁࡿ. ᑐ㇟⪅࡟ཎ✏⏝⣬࡟ 0
࠿ࡽ 9ࡲ࡛ࡢ 1᱆ࡢᩘᏐࢆཎ✏⏝⣬࡟ 1ࢥ࣐࡟ 1ࡘ㸪࡛ࡁࡿࡔࡅ୙つ๎࡞㡰ᗎ࡟࡞ࡿ
ࡼ࠺ᩘᏐࢆ 1ศ㛫グ㍕ࡉࡏࡿ㸦஘ᩘ㸧㸬ḟ࡟㸪0࠿ࡽ 9ࡲ࡛ࡢ 1᱆ࡢᩘᏐࢆ㡰ᗎ㏻ࡾ
࡟࡛ࡁࡿࡔࡅ᪩ࡃཎ✏⏝⣬࡟㸯ࢥ࣐࡟ 1ࡘグ㍕ࡉࡏࡿ㸦㡰ᗎᩘ㸧㸬஘ᩘࡢホ౯㸪ཬࡧ
㡰ᗎᩘ࡟ࡼࡿ஘ᩘⓎ⏕᫬㛫ࡢホ౯ࡣ◊✲⪅ࡀᐇ᪋ࡍࡿ㸪஘ᩘᗘ㸦DOR㸧ࡣᘧ㸦㸯㸧࡟࡚
ィ⟬ࡍࡿ㸬
ܦܱܴ = σ ቚ௡ଵ ே௥  െ 0.1ቚ㸷ூ㸻଴ + σ ቚ ௡௝ே௥ିଵ െ ଵ଴ି|௝|ଵ଴଴ ቚ ାଽ௝㸻-ଽ  㸦㸯㸧 
Nrࡣ஘ᩘ㔞㸪n 1ࡣᩘ㔞㸪njࡣ㝵ᕪ㔞ࢆ♧ࡍ㸬DORࡢ➨ 1㡯ࡣྛᩘᏐࡢ㢖ᗘศᕸ
ࡢ᏶඲஘ᩘࡢ㢖ᗘ 0.1࠿ࡽࡢ೫ࡾࡢ࿴㸪➨ 2㡯ࡣ㞄ࡾྜ࠺ᩘᏐ㛫ࡢᕪ(➨ 1㝵ᕪ)ࡢ㢖
ᗘศᕸࡀ஘ᩘࡢ⌮ㄽⓗ㢖ᗘ࠿ࡽ೫ࡿ⛬ᗘࡢ࿴ࢆ♧ࡍ㸬 
4ࡘ┠ࡣᥥ⏬ἲ㸦◊✲⪅ࡀࠕ୍ᮏࡢᐇࡢ࡞ࡿᮌࢆ࡛ࡁࡿࡔࡅ୎ᑀ࡟ᥥ࠸࡚ୗࡉ࠸ࠖ
࡜ᩍ♧ࡋࡓᚋ࡟㸪ᑐ㇟⪅ࡣᩍ♧࡟ᚑࡗ࡚㖄➹ࢆ⏝࠸࡚ A4ࢧ࢖ࢬࡢ⏝⣬࡟ᵓ᝿ࡋࡓᮌ
ࢆᥥࡃ◊✲⪅ࡣ㸪ᑐ㇟⪅ࡀᥥ࠸ࡓᮌࡢ⤮ࡢᙧែ࡟ᚑࡗ࡚ᬑ㏻⏬࡜␗ᆺ⏬࡟ศ㢮ࡋ㸪
ᚋ⪅ࢆࡉࡽ࡟㝧ᛶ⏬㸪㝜ᛶ⏬㸪ྜే⏬࡟ศ㢮ࡋุᐃࡍࡿ㸧࡛࠶ࡿ⬻ࡢᶵ⬟ࢆ᝟ሗฎ
⌮㐣⛬࡜ࡳ࡞ࡋ㸪1㸧᝟ሗࢆཷࡅྲྀࡿධຊࡢᶵ⬟⣔㸪2㸧཯ᛂࢆసࡾࡔࡍᶵ⬟⣔㸪3㸧
୧⪅ࢆ⤫ྜࡋไᚚࡍࡿᶵ⬟⣔㸪4㸧㔜␚ࡋ࡚ാࡃ࢖࣓࣮ࢪ࡜ゝㄒࡢᶵ⬟⣔ࡢ ࡘࡢࢧ
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ࣈࢩࢫࢸ࣒ࢆ᝿ᐃࡋࡓࣔࢹࣝ࡟ᇶ࡙࠸࡚࠸ࡿ㸬ࡇࡢ 4ࡘࡢᣦᶆࡣ㸪ホ౯⪅ࡀᑐ㇟⪅࡟
ࣜ࢔ࣝࢱ࢖࣒࡛ホ౯⤖ᯝࡢࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜࠸㸪ᑐ㇟⪅ࡀホ౯⤖ᯝࢆ⮬ぬࡋ࡚⬟ື
ⓗ࡟άື࡟ྲྀࡾ⤌ࡴࡓࡵࡢ᭷⏝࡞ᣦᶆ࡛࠶ࡿ [11] [12] [13]㸬
 ղ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
  ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ࡜ࡣ㸪⮬ᕫຠຊឤ㸦⮬ᕫ࡟ᑐࡍࡿಙ㢗ឤࡸ᭷⬟ឤ㸧ࢆ
ホ౯ࡍࡿᑻᗘ࡛࠶ࡿ㹙24㹛㸬⮬ᕫຠຊឤ࡜ࡣ㸪ேࡀ࠶ࡿ⾜ືࢆ㉳ࡇࡑ࠺࡜ࡍࡿ᫬㸪ࡑ
ࡢ⾜ືࢆ⮬ศࡀ࡝ࡢ⛬ᗘ࠺ࡲࡃ㐙⾜࡛ࡁࡿ࠿࡝࠺࠿࡜࠸࠺ྍ⬟ᛶࡢㄆ▱ࡢࡇ࡜࡛࠶
ࡿ㸬ே㛫ࡣ⮬ᕫຠຊឤࢆ㏻ࡌ࡚⮬ศࡢ⪃࠼ࡸឤ᝟ࢆࢥࣥࢺ࣮ࣟࣝࡋ࡚࠸ࡿ㸬୍⯡ᛶ⮬
ᕫຠຊឤホ౯ᑻᗘࡣ㸪16ࡢ㉁ၥ㡯┠࠿ࡽ࡞ࡿ 2௳ἲ࡛࠶ࡾ㸪ᅇ⟅ࡣࠕࡣ࠸ࠖ㸪ࠕ࠸
࠸࠼ࠖࡢ 2௳ἲ࡛࠶ࡾ㸪ᚓⅬ⠊ᅖࡣ 0㹼16Ⅼ࡛࠶ࡿ㸬16㡯┠ࡢྜィᚓⅬࢆ 5ẁ㝵ホ
ᐃ್࡟⨨ࡁ᥮࠼ࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ᮏ◊✲࡛ࡣ 5ẁ㝵ホᐃ್ࢆ᥇⏝ࡋࡓ㸬
 ճẼศࣉࣟࣇ࢕᳨࣮ࣝᰝ
  Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡣ㸪ࣄࢺࡢ᝟ື㸪Ẽศ㸪ឤ᝟࡞࡝ࢆ㉁ၥ⣬࡟ࡼࡾⅬᩘ໬ࡍ
ࡿࡇ࡜ࡀ࡛ࡁࡿ [18]㸬ᑐ㇟⪅ࡢ⨨࠿ࢀࡓ᮲௳࡟ࡼࡗ࡚ኚ໬ࡍࡿឤ᝟ࡸẼศࡢ≧ែࢆホ
౯ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ࡑࡢ㉁ၥෆᐜࡣ㸪ࠕ⥭ᙇ࣭୙Ᏻ㸦Tension㸫Anxiety㸸
TA㸧ࠖ㸪ࠕᢚ࠺ࡘ࣭ⴠ㎸ࡳ㸦Depression㸫Dejection㸸D㸧ࠖ㸪ࠕᛣࡾ࣭ᩛព
㸦Anger㸫Hostility㸸AH㸧ࠖ㸪ࠕάẼ㸦Vigor㸸V㸧ࠖ㸪ࠕ⑂ປ㸦Fatigue㸸F㸧ࠖ㸪
ࠕΰ஘㸦Confusion㸸C㸧ࠖࡢ 6ࡘࡢୗ఩ᑻᗘ࠿ࡽᵓᡂࡉࢀ࡚࠸ࡿ㸬㉁ၥࡣ 30㡯┠㸪
Ⅼࡢࣜࢵ࣮࢝ࢺ್࡛㸪ྛᑻᗘࡢᚓⅬࢆྜィࡋ㸪⣲Ⅼ࡜ࡍࡿ㸬ḟ࡟㸪ࡇࢀࡽ ࡘࡢ
ᑻᗘࡢ⣲Ⅼࢆᶆ‽໬ᚓⅬ㸦㹒್㸻50㸩10⣲ᚓⅬ㸫ᖹᆒ್㸧ᶆ‽೫ᕪ㸧࡜ࡋ࡚⟬ฟ
ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ [18][25]
 մᣦᑤᐜ✚⬦Ἴ
  ᣦᑤᐜ✚⬦Ἴ ᐃ ᣦᑤᐜ✚⬦Ἴࡢ ᐃࡣ㸪ග㟁ᘧᣦᑤᐜ✚⬦Ἴィࣂࢵࢡࢫ࣭ࢹ
࢕ࢸࢡࢱ࣮㸦CCI♫〇㸧ࢆ౑⏝ࡋࡓ㸬ᣦᑤᐜ✚⬦Ἴࡣࢧࣥࣉࣜࣥࢢ࿘Ἴᩘ 200 Hz࡛
グ㘓ࡋ㸪 ᐃࢹ࣮ࢱ࠿ࡽయື࡟ࡼࡿ࢔࣮ࢳࣇ࢓ࢡࢺࢆྲྀࡾ㝖ࡃࡓࡵ㸪0.8-12.0 Hzࡢ
FIRᖏᇦ㏻㐣ࣇ࢕ࣝࢱ࣮ࢆ౑⏝ࡋࡓ㸬 ᐃࡣᗙ఩࡟࡚㸪ᕥᡭࡢ➨ 2ᣦ࡟ࣉ࣮ࣟࣈࢆ⿦
╔ࡋ ᐃࡋࡓ㸬 ᐃ᫬㛫ࡣ 1ศ㛫࡜ࡋࡓ㸬⬦Ἴ᣺ᖜ್࡜⬦Ἴ㛗ࡢᩘ್ࡢ㸯ศ㛫ࡢ 50
ࡢᏳᐃࡋࡓ⬦Ἴࢹ࣮ࢱࡢᖹᆒ್ࢆศᯒᑐ㇟࡜ࡋࡓ㸬ゎᯒ࡟ࡣ⬦ἼἼᙧゎᯒࢆ⾜ࡗࡓ㸬
ᅗ 2-2ࡢࡼ࠺࡟㸪ᚰᐊ཰⦰࡟ࡼࡾἼ㧗ࡀୖ᪼ࡋጞࡵࡿጞⅬ(a)࠿ࡽ㸪ḟࡢ཰⦰࡟ࡼࡿୖ
᪼(e)ࡲ࡛ࢆ 1࿘ᮇ࡜ࡋ࡚ゎᯒࢆ⾜ࡗࡓ㸬ࡇࡢ 1࿘ᮇࡢἼᙧᡂศ࠿ࡽጞⅬ(a)ࡢ᣺ᖜ್
࡜᭱኱᣺ᖜ್(b)࡜ࡢᕪࢆ㸪⬦Ἴ᣺ᖜ್㸦systolic amplitude㸧࡜ࡋࡓ㸬ࡲࡓ㸪ጞⅬD࠿
ࡽ㸪ḟࡢ཰⦰࡟ࡼࡿୖ᪼(e)ࡲ࡛ࢆ⬦Ἴ㛗㸦pulse wavelength࡜ࡋࡓ㸬⬦Ἴࡢ⏕⌮Ꮫ
➨ 2❶                                   
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ⓗព⩏ࡣ㸪ᚰ⾑⟶⣔ᚠ⎔ࡢ≧ែࢆ⾲ࡋ࡚࠸ࡿ࡜ྠ᫬࡟㸪⮬ᚊ⚄⤒άືࢆ཯ᫎࡋ࡚࠸
ࡿ㸬ࡲࡓ㸪ࢫࢺࣞࢫ㈇Ⲵ࡟ࡼࡿ◊✲࡛ࡣ㸪⾑ᅽୖ᪼㸪ᚰᢿᩘቑຍ㸪⬦Ἴ㛗ῶᑡ㸪᭱኱
᣺ᖜ್ࡢ┦ᑐⓗῶᑡ࡞࡝ࡢ཯ᛂࡀࡳࡽࢀࡿࡇ࡜ࡀሗ࿌ࡉࢀ࡚࠸ࡿ [26] [27][28]㸦ᅗ 2-
2㸧㸬


   
           Yb㸸⬦Ἴ᣺ᖜ್㸦systolic amplitude㸧
Xe㸸⬦Ἴ㛗㸦pulse wavelength )
              ᅗ 2-2 ᣦᑤᐜ✚⬦Ἴ
2.2.3㸬ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛ
⢭⚄⛉㡿ᇦ࡛ᐇ᪋ࡉࢀࡿసᴗ⒪ἲ࡛࠶ࡿࡀ㸪2015ᖺᗘࡢసᴗ⒪ἲⓑ᭩[29]࡛ࡣ㸪⢭
⚄⛉సᴗ⒪ἲࡢ᪋タ࡛⏝࠸ࡽࢀࡿᡭẁ㸦✀┠㸧ࡢ๭ྜࡣ㸪ᡭᕤⱁ㸦97.3㸧㸪๰స࣭
ⱁ⾡άື㸦95.6㸧㸪㌟య㐠ືάື㸦89.6㸧㸪⏕άᅪᣑ኱άື㸦80.9㸧ࡢ㡰࡛࠶ࡗ
ࡓ㸬┠ⓗ࡜ࡋ࡚ᇶᮏⓗ⬟ຊ࡛ࡣ㸪ㄆ▱ᚰ⌮ᶵ⬟ࡢᨵၿ㸦49.7㸧㸪ㄆ▱ᚰ⌮ᶵ⬟ࡢ⥔
ᣢ࣭௦ൾᣦᑟ㸦38.9㸧ࡀ⥆ࡃ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸬ࡇࡢሗ࿌࠿ࡽ㸪⢭⚄⛉సᴗ⒪ἲ࡛
ࡣᡭᕤⱁࢆ୺࡞ᡭẁ࡜ࡋ࡚⏝࠸࡚ᐇ᪋ࡋ࡚࠸ࡿࡇ࡜ࡀศ࠿ࡿ㸬సᴗάືࡢ୍㒊ࡢᕤ⛬
ࢆ཯᚟ࡋࡓసᴗㄢ㢟ࡼࡾࡶᗄࡘ࠿ࡢᕤ⛬ࢆ✚ࡳ㔜ࡡ࡚సᴗ㐙⾜ࡍࡿࡇ࡜࡛࣮࣡࢟ࣥࢢ
࣓࣮ࣔࣜ࡟㛵୚ࡍࡿᶵ⬟ࡢάⓎ໬ࡉࢀࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[30]㸬ࡋࡓࡀࡗ࡚㸪ᮏ◊✲
࡛ࡣ㸪⢭⚄⛉సᴗ⒪ἲ࡛ᐇ᪋ࡉࢀࡿάື࡛࠶ࡾ㸪ᗄࡘ࠿ࡢᕤ⛬ࢆ✚ࡳ㔜ࡡ࡚సᴗ㐙⾜
ࡍࡿᚲせࡀ࠶ࡿࢫࢸࣥࢩࣝࢆ㑅ᢥࡋࡓ㸬೺ᖖᏛ⏕ࢆ 2⩌㸦௓ධ⩌ 15ྡヨ⾜㘒ㄗ⩌ 15
➨ 2❶                                   
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ྡ㸧࡟ศ㢮ࡋ㸪୧⩌ඹ࡟సᴗάືࡣࢫࢸࣥࢩࣝࢆᐇ᪋ࡋࡓ㸬సᴗάື᫬㛫ࡣ 15ศ࡛
ྠࡌ⎔ቃタᐃ࡛ᐇ᪋ࡋࡓ㸬ྠࡌᐇ⩦ᐊ࡛Ẽ ࡣ 28ᗘ㸪◊✲⪅࡜ 1ᑐ 1ࡢ⎔ቃ࡛㸪◊
✲⪅࡜ࡣ㸪㢦ぢ▱ࡾࡢ㛵ಀ࡛࠶ࡗࡓ㸬඲ᑐ㇟⪅ࡣ㸪సᴗάືࡢࢫࢸࣥࢩࣝࡣయ㦂ࡋࡓ
⤒㦂ࡣ࠶ࡿࡀ㸪௒ᅇࡢసᴗᕤ⛬ࡣึࡵ࡚ࡢయ㦂࡛࠶ࡗࡓ㸬ᮏ◊✲ࡢ◊✲⪅ࡣ㸪సᴗ⒪
ἲኈࡢ㈨᱁ࢆ᭷ࡋ࡚࠾ࡾ㸪సᴗ⒪ἲ࡛ࢫࢸࣥࢩࣝࢆᐇ᪋ࡋࡓ⤒㦂ࡀ࠶ࡾ㸪௒ᅇࡢసᴗ
⒪ἲ௓ධ࡟⢭㏻ࡋ࡚࠸ࡿ㸬సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢసᴗ⒪ἲ௓ධ࡟ࡘ࠸࡚సᴗᢏ⾡ࡢ
Ꮫ⩦ࡣ㸪సᴗࡢ᪉ἲࡢᡭ㡰ࡀୖᡭࡃ࡛ࡁࡓ㸪࡛ࡁ࡞࠿ࡗࡓࡇ࡜࡟ᑐࡋ࡚㸪ࢻ࣮ࣃ࣑ࣥ
ࡢሗ㓘ಙྕࢆ฼⏝ࡋ࡚኱⬻ᇶᗏ᰾ࡢᙉ໬Ꮫ⩦ࢆ⾜ࡗ࡚࠾ࡾ㸪୍᪉࡛ࡣᑠ⬻࡛ࡣసᴗࡢ
ືసࡀୖᡭࡃ࡛ࡁࡓ㸪࡛ࡁ࡞࠿ࡗࡓ࡜࠸࠺ࡇ࡜ࡢㄗᕪಙྕࢆ฼⏝ࡋ࡚㸪ࢫ࣒࣮ࢬ࡞ື
ࡁࢆ⋓ᚓࡍࡿ㸬ࡲࡓ㸪኱⬻⓶㉁⣔࡛ࡣసᴗࡢᢏ⾡ࡢ᪉ἲࡸࢥࢶ࡟Ẽ࡙ࡃ࡜࠸࠺ࡼ࠺࡞
ヨ⾜㘒ㄗ࡟ࡼࡗ࡚㐺ᛂ⾜ືࡀ㉳ࡇࡿ࡜⪃࠼ࡽࢀࡿ㸬సᴗ㔞࠿ࡽᚓࡽࢀࡿᣦᶆࡀᏛ⩦ᶵ
⬟ࡢホ౯࡟᭷⏝࡛࠶ࡿ࡜ሗ࿌ࡋ࡚࠸ࡿ[9]㸬௨ୖࡢࡇ࡜࠿ࡽ㸪௓ධ⩌࡛ࡣ௨ୗࡢసᴗ⒪
ἲࣉࣟࢢ࣒࡛ࣛࡢ௓ධࢆᑐ㇟⪅ࡢ≧ἣ࡟ࡼࡗ࡚ᐇ᪋ࡋࡓ㸬ලయⓗ࡞ᑐᛂࣃࢱ࣮ࣥࡣ 4
ࡘ࡛࠶ࡿ㸬ձฟ᮶ࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸㸪ղ㉁ၥࡀ࠶ࢀࡤㄝ᫂᭩ࢆᥦ♧ࡋ࡚㸪୍
⥴࡟ᕤ⛬ࢆ☜ㄆࡋࡓᚋ࡟ᐇ㝿࡟◊✲⪅ࡀᡭᮏࢆぢࡏࡿ㸬ࡑࡢᚋ࡟◊✲⪅ࡀ୍ே࡛ᐇ᪋
ࡍࡿ㸬సᴗࡀ୰᩿ࡋ㸪ࢃ࠿ࡽ࡞࠸ࡼ࠺࡛࠶ࢀࡤ◊✲⪅ࡀኌࢆ࠿ࡅ࡚㸪ఱࡀศ࠿ࡽ࡞࠸
ࡢ࠿⪺ࡃ㸪ճ◊✲⪅ࡀάືࢆᥦ♧ࡍࡿ㸬⾜࠺ᕤ⛬ࡶᣦ♧ࡋ࡚Ỵᐃࡍࡿ㸬◊✲⪅ࡀᐇ㝿
࡟⾜࠸࡞ࡀࡽ㸪ᑐ㇟⪅࡟ᶍೌࢆಁࡋ㸪ฟ᮶࡞ࡅࢀࡤ᥼ຓࡍࡿ㸪մ◊✲⪅ࡣ㸪ᑐ㇟⪅ࡢ
ഃ࡟࠸࡚ᖖ࡟ᡭᮏࢆࡳࡏ࡚ຓゝࢆ⾜࠸࡞ࡀࡽᐇ᪋ࡍࡿ㸬௨ୖࡢࡼ࠺࡞㛵ࢃࡾ⾜ືࢆẁ
㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢ௓ධࢆᐇ᪋ࡋࡓ㸬ᑐ㇟⪅࡟ࡣฟ᮶ࡿ㝈ࡾసᴗάືࢆ
୺యⓗ࡟⾜ࡗ࡚ࡶࡽ࠺ࡼ࠺࡟ಁࡋࡓ㸬ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿
࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ᝟ࢆඹ᭷ࡋࡓ㸬◊✲⪅ࡣᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩
ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓ㸬୍᪉ࡢヨ⾜㘒ㄗ⩌࡛ࡣ㸪◊✲⪅
ࡀసᴗάືࢆᥦ♧ࡋ㸪ཱྀ㢌࡛సᴗάືࡢෆᐜࢆㄝ᫂ࡋࡓ࠶࡜㸪ᑐ㇟⪅ࡣㄝ᫂᭩ࢆぢ
࡚㸪⮬ࡽ⪃࠼࡞ࡀࡽసᴗάືࢆ⾜࠺ࡼ࠺࡟ᣦᑟࡋࡓ㸬సᴗάື࡛㛫㐪࠸ࡀ࠶ࢀࡤᣦ᦬
ࡍࡿࡀ㸪ఱࡀ㛫㐪ࡗ࡚࠸ࡿ࠿ࡣලయⓗ࡟ᣦ᦬ࡏࡎ࡟㸪⮬ࡽㄝ᫂᭩ࢆぢ࡚⪃࠼ࡿࡼ࠺࡟
ᣦᑟࡋ࡚ᐇ᪋ࡋࡓ[23]㸦ᅗ 2-3㸧㸬
➨ 2❶                                   
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௓ධ⩌䠄సᴗ⒪ἲ䝥䝻䜾䝷䝮䠅
2
సᴗᡭ㡰䠍
䠵䠡䠯
ぢᮏ䛾ᅗ᱌䜢ୗ䛻ᩜ䛔䛶䝇䝔䞁䝅䝹
䝅䞊䝖䜢ᅗ᱌䛾ୖ䛻䛚䛔䛶䚸䝇䝔䞁䝅
䝹䝅䞊䝖䛻ᅗ᱌䜢෗䛧ྲྀ䜛䚹
సᴗᡭ㡰䠎
䠪䡋
䠵䠡䠯
◊✲⪅䛜ぢᮏ䜢ぢ䛫䛶
ᶍೌ䛧䛶䜒䜙䛖䚹ฟ᮶䜛䛣
䛸䞉ฟ᮶䛺䛔䛣䛸䜢ᩚ⌮
ฟ᮶䜛䜘䛖䛻䛺䛳䛯䛣䛸
䛿䝣䜱䞊䝗䝞䝑䜽䛩䜛
䠪䡋
䝇䝔䞁䝅䝹䝅䞊䝖䛾ᅗ᱌䜢䜹䝑䝍䞊䛷
ษ䜚ᢤ䛟
సᴗᡭ㡰䠏
ᅗ᱌䛻䛭䛳䛶ษ䜜䛺䛔䚹
䠵䠡䠯 䠪䡋
◊✲⪅䛜ぢᮏ䜢ぢ䛫䛶ᶍ
䛧䛶䜒䜙䛖䚹ฟ᮶䛺䛡䜜䜀
◊✲⪅䛜᥼ຓ䛧䛶ᐇ᪋
ᅗ᱌䛻ἢ䛳䛶䛖䜎䛟䛺䛮䜛
䛣䛸䛜䛷䛝䛺䛔䚹
◊✲⪅䛜᥼ຓ䛧䛶ᐇ᪋
౑⏝䛩䜛Ⰽ䜢㑅ᢥ䛧䚸ᰁⰍ䛩䜛
᏶ᡂ䜈
䠵䠡䠯
ᰁⰍ䛾ሙᡤ䛜ศ䛛䜙䛺
䛔䚹➹䜢㐺ᗘ䛺ᙉ䛥䛷ሬ䜜
䛺䛔
䠪䡋
◊✲⪅䛜ぢᮏ䜢ぢ䛫䛶ᶍ
ೌฟ᮶䛺䛡䜜䜀᥼ຓ䛩䜛䚹
ฟ᮶䜛䜘䛖䛻䛺䜜䜀䝣䜱䞊
䝗䝞䝑䜽䛧䛶⮬ಙ䛜䜒䛶䜛
䜘䛖䛻ಁ䛩
୍㒊ᢤ⢋
䛷䛝䜛䛣
䛸䜢☜ㄆ
䛷䛝䜛䜘
䛖䛻䛺䛳
䛯䛣䛸䜢
⮬ぬ
⮬ಙ
ᙉ໬
䛷䛝䜛䛣
䛸䜢☜ㄆ
䛷䛝䜛䛣
䛸䜢☜ㄆ
䛷䛝䜛䜘
䛖䛻䛺䛳
䛯䛣䛸䜢
⮬ぬ
䠪䡋
䠵䠡䠯
䠵䠡䠯
䠵䠡䠯
䠵䠡䠯
ヨ⾜㘒ㄗ⩌䠄సᴗάື䠅
3
సᴗᡭ㡰䠍
䠵䠡䠯
ぢᮏ䛾ᅗ᱌䜢ୗ䛻ᩜ䛔䛶䝇䝔䞁䝅䝹
䝅䞊䝖䜢ᅗ᱌䛾ୖ䛻䛚䛔䛶䚸䝇䝔䞁䝅
䝹䝅䞊䝖䛻ᅗ᱌䜢෗䛧ྲྀ䜛䚹
సᴗᡭ㡰䠎
䠪䡋
䠵䠡䠯
◊✲⪅䛜㛫㐪䛳䛶䛔䜛䛣䛸䜢
ᣦ᦬䛩䜛䚹ᑐ㇟⪅䛿ヨ⾜㘒ㄗ䛧
䛺䛜䜙ᐇ᪋
䝇䝔䞁䝅䝹䝅䞊䝖䛾ᅗ᱌䜢䜹䝑䝍䞊䛷
ษ䜚ᢤ䛟
సᴗᡭ㡰䠏
ᅗ᱌䛻䛭䛳䛶ษ䜜䛺䛔䚹
䠵䠡䠯 䠪䡋
ᅗ᱌䛻ἢ䛳䛶䛖䜎䛟䛺䛮䜛䛣䛸
䛜䛷䛝䛺䛔䚹
౑⏝䛩䜛Ⰽ䜢㑅ᢥ䛧䚸ᰁⰍ䛩䜛
᏶ᡂ䜈
䠵䠡䠯
ᰁⰍ䛾ሙᡤ䛜ศ䛛䜙䛺䛔䚹
➹䜢㐺ᗘ䛺ᙉ䛥䛷ሬ䜜䛺䛔
䠪䡋
୍㒊ᢤ⢋
䠵䠡䠯
ኻᩋ䛧䛶䜒䚸⧞䜚㏉䛧ヨ⾜㘒ㄗ
䛧䛶䜒䜙䛖䚹
◊✲⪅䛜㛫㐪䛳䛶䛔䜛䛣䛸䜢ᣦ
᦬䛩䜛䚹ᑐ㇟⪅䛿ヨ⾜㘒ㄗ䛧䛺
䛜䜙ᐇ᪋
ኻᩋ䛧䛶䜒䚸⧞䜚㏉䛧ヨ⾜㘒ㄗ
䛧䛶䜒䜙䛖䚹
䠵䠡䠯
䠪䡋
䠵䠡䠯
䠵䠡䠯
ᅗ 2-3 ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛ
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2.2.4㸬ࢹ࣮ࢱࡢศᯒ᪉ἲ
 ⤫ィゎᯒࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟ
ࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ௓ධ⩌άື๓㸦pre-Intervention: prI㸧㸪௓ධ⩌άືᚋ
㸦post- Intervention: poI㸧㸪ヨ⾜㘒ㄗ⩌άື๓㸦pre-trial and error: prT㸧㸪ヨ⾜㘒ㄗ⩌ά
ືᚋ㸦post-trial and error: poT㸧࡟ࡘ࠸࡚㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢసᴗάື㛤ጞ๓ᚋ࡛
ẚ㍑ࢆ⾜ࡗࡓ㸬⤫ィゎᯒࡣ㸪ձṇつᛶࡢ᳨ᐃ㸦Shapiro-Wilk᳨ᐃ㸧᳨ᐃࢆ⾜ࡗࡓ㸬ࡑ
ࡢᚋ࡟஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋ஺஫స⏝࡟ࡘ࠸᳨࡚ウࡋ㸪ղࡑࡢᚋࡢከ㔜ẚ㍑࡜ࡋ
᳨࡚ᐃࢆ 3ᅇ௨ୖ⧞ࡾ㏉ࡍ࡜᭷ពỈ‽ࡣ㧗ࡃ࡞ࡿࡓࡵ㸦ከ㔜ᛶࡢၥ㢟㸧㸪2ᶆᮏࡢ t
᳨ᐃࡶࡋࡃࡣMann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓᚋ࡟ Benjamini-Hochberg㸦BH㸧ἲࢆ⏝
࠸࡚ FDR㸦False Discovery rate)ཬࡧ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬⤫ィゎᯒ࡟࠾࠸࡚㸪3ᅇ௨
ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍ࡜᭷ពỈ‽ࡣ㧗ࡃ࡞ࡿࡓࡵ㸪ࡇࡢከ㔜ᛶࡢၥ㢟ࢆゎỴࡍࡿࡓࡵ࡟
FDR㸦False Discovery rate)ࢆㄪᩚࡍࡿᚲせࡀ࠶ࡿ㸬ᮏ◊✲࡛ࡣ㸪Benjamini & Hochberg
ࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬FDR ࡜ࡣᲠ༷ࡉࢀࡓ௬ㄝࡢ୰࡛Რ༷ࡉࢀࡓ┿ࡢ௬ㄝ
ࡢ๭ྜࡢᮇᚅ್ࡢࡇ࡜࡛࠶ࡾ㸪Benjamini & Hochberg࡟ࡼࡗ࡚ᥦ᱌ࡉࢀࡓ᪂ࡋ࠸㐣ㄗ
ࡢไᚚἲ࡛࠶ࡿ㸬ከ㔜ẚ㍑࡟࠾࠸࡚㸪」ᩘࡢᖐ↓௬ㄝ࡛ㄗࡗ࡚┿࡟ṇࡋ࠸௬ㄝࡀㄗࡗ
࡚Რ༷ࡉࢀࡿࡇ࡜ࢆ➨ 1✀ࡢ㐣ㄗ࡜࠸࠸㸪ㄗࡗࡓ௬ㄝࡀᲠ༷ࡉࢀ࡞࠸ࡇ࡜ࢆ➨ 2✀ࡢ
㐣ㄗ࡜࠸࠺㸬FDRࡣࡑࢀࡽࡢ㐣ㄗࢆไᚚࡍࡿ᪉ἲ࡜ࡋ࡚ᥦၐࡉࢀࡓ㹙31㹛㸬
FDRࡢィ⟬ᘧ㸦ᘧ 2-1㸧࡟♧ࡍ㏻ࡾ࡛࠶ࡿ㸬FDRࡢᇶ‽್ࡣ᭷ពỈ‽࡜ྠࡌ 0.05
ࢆ⏝࠸ࡿࡇ࡜ࡀከࡃ㸪q*࡛⾲ࡉࢀࡿ㸬௒ᅇࡣ㸪Benjamini-Hochberg㸦BH㸧ἲࢆ⏝࠸࡚
᳨ᐃࢆᐇ᪋ࡋࡓ㸬BHἲࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿ㸬ձ㹫ಶࡢ௬ㄝ࡟ᑐᛂࡍࡿ P್ࢆồࡵ
ࡿ㸪ղp್ࢆᑠࡉ࠸ࡶࡢ࠿ࡽ୪࡭ࡿ㸪ճp(i) < ௜௠q*ࡢᘧࢆ‶ࡓࡍሙྜࡣ㸪௬ㄝࡀᲠ༷
ࡉࢀࡿ㹙31㹛㸬
FDR㸦false Discovery rate㸧㸻E ൬┿ࡢ௬ㄝࡢ࠺ࡕㄗࡗ࡚Რ༷ࡉࢀࡓ௬タᩘ඲య࡛Რ༷ࡉࢀࡓ௬ㄝᩘ ൰㸦2-1㸧
3.3 ⤖ᯝ
2.3.1㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
 ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝࢆ⾲ 2-
1࡟♧ࡍ㸬ᚰᢿኚື್༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺ࡛஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦ࡑࢀࡒ
ࢀ F㸦1, 58㸧= 5.117, p = 0.0276; F㸦1, 58㸧= 3.845, p = 0.0499; F㸦1, 58㸧= 5.1361, p = 
0.0291㸧㸬
➨ 2❶                                   
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⾲ 2-1 ೺ᖖ⪅ࡢ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫ࡢ 2ඖ㓄⨨ศᩓศᯒ
௓ධ⩌䞉ヨ⾜㘒ㄗ⩌㛫 సᴗάື๓ᚋ㛫 ஺஫స⏝
ᚰᢿኚື್䚷䚷 0.100 0.0003* 0.027*
༢⣧཯ᛂ᫬㛫 0.466 0.009* 0.049*
஘ᩘ䝔䝇䝖 0.020 0.466 0.029*
୍⯡ᛶ⮬ᕫຠຊឤ 㻡ẁ㝵ホᐃ್  0.042* 0.020* 0.040*
⥭ᙇ䞉୙Ᏻ 0.051 0.043*   0.043*  
ᢚ䛖䛴䞉ⴠ䛱㎸䜏 0.769 0.223 0.236
ᛣ䜚䞉ᩛព 0.088 0.121 0.055
άẼ  0.004* 0.084  0.045*
⑂ປ 0.272 0.259 0.698
ΰ஘ 0.653 0.2599 0.844
⬦Ἴ᣺ᖜ್     0.0001* 0.034*    0.045*
⬦Ἴ㛗䚷䚷䚷䚷䚷䚷 0.025* 0.050 0.152
ホ౯㡯┠
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
Ẽศ䝥䝻䝣䜱䞊䝹᳨ᰝ
ᣦᑤᐜ✚⬦Ἴ
                                 *P<0.05
⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-2࡟♧ࡍ㸬సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕ࣝࢥࢡࢯࣥࡢ➢
ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪Mann-
Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-Hochberg
㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌㸪ヨ⾜㘒ㄗ⩌ࡢ௓ධ⩌࡛
ࡣ㸪άືᚋࡢᚰᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡣ㸪άື๓ࡢᚰᢿኚື್㸪༢⣧
཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺ࡜ẚ㍑ࡋ࡚㸪᭷ព࡟ప್ࢆ♧ࡋࡓ㸬
➨ 2❶                                   
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⾲ 2-2 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑
㡯┠ ⩌๓ᚋ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.041 4 *0.049
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.175 6 0.175
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.03 3 0.060
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.003 2 *0.009
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.0006 1 *0.003
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.044 5 0.053
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0007 1 *0.004
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.3420 6 0.342
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1639 5 0.197
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.0920 4 0.138
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.0286 3 0.057
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.0274 2 0.082
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0010 1 *0.006
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.4427 5 0.531
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.9300 6 0.930
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.0020 2 㻖0.006
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.1190 4 0.179
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1053 3 0.211
㻖p < 0.05
ᚰᢿኚື್
༢⣧཯ᛂ᫬㛫
஘ᩘ䝔䝇䝖

௓ධ⩌ࡢάື๓㸪άືᚋࡢ⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-3࡟♧ࡍ㸬௓ධ⩌࡛ࡣάືᚋࡢᚰ
ᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡣ㸪άື๓ࡢᚰᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘ
ࢸࢫࢺ࡜ẚ㍑ࡋ࡚㸪᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌ࡢᥥ⏬ἲࡣάື๓ᚋ࡛඲ဨࡀ
ᬑ㏻⏬࡛㸪ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
ヨ⾜㘒ㄗ⩌ࡢάື๓㸪άືᚋࡢ⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-4࡟♧ࡍ㸬ᚰᢿኚື್㸪༢⣧
཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡣ᭷ព࡞ኚ໬ࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬ࡲࡓ㸪ᥥ⏬ἲࡣάື๓ᚋ࡛
඲ဨࡀᬑ㏻⏬࡛࠶ࡾ㸪ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬







➨ 2❶                                   
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⾲ 2-3 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦௓ධ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
㻝䠊ᚰᢿኚື್䠄PRD䠅 4.0 (3.0–9.0) 3.0 (3.0–6.0) *0.049
䠎䠊༢⣧཯ᛂ䠄RCT㻕 17.7 (15.3–25.7) 14.3 (10.0–24.0) *0.004
䠏䠊஘ᩘ䝔䝇䝖䠄DOR䠅 1.16 (0.72–2.36) 0.98 (0.70–1.22) *0.006
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 㻖p < 0.05  
⾲ 2-4 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧 
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
㻝䠊ᚰᢿኚື್䠄PRD䠅 6.0 (3.0–9.0) 6.0 (3.0–12.0) 0.053
䠎䠊༢⣧཯ᛂ䠄RCT㻕 17.0 (13.7–24.3) 16.0 (7.7 – 21.3) 0.057
䠏䠊஘ᩘ䝔䝇䝖䠄DOR䠅 1.20 (0.68–1.90) 1.13(0.64–1.93) 0.211
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 n.s  
ᅗ 2-4࡟⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ௓ධ⩌ࡢάື๓ᚋࡢ⤖ᯝࢆࢢࣛࣇ࡟♧ࡍ㸬
ᚰᢿኚື್ࡣ⦪㍈࡟⬦Ἴᩘࡢᕪ㸪ᶓ㍈࡟άື๓ᚋ㸪༢⣧཯ᛂ᫬㛫ࡣ㸪⦪㍈࡟≀ᕪࡋࡢ
ⴠୗࢆ࡜ࡽ࠼ࡿࡲ࡛ࡢ㊥㞳㸪ᶓ㍈࡟άື๓ᚋ㸪஘ᩘࢸࢫࢺࡣ⦪㍈࡟஘ᩘᗘࡢᚓⅬ㸪ᶓ
㍈࡟άື๓ᚋࢆ♧ࡍ㸬௓ධ⩌ࡢάື๓ᚋࡢẚ㍑࡟࠾࠸࡚㸪άືᚋࡢᚰᢿኚື್㸪༢⣧
཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬
ᅗ 2-5࡟⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢヨ⾜㘒ㄗ⩌ࡢάື๓ᚋࡢ⤖ᯝࢆࢢࣛࣇ࡟♧
ࡍ㸬ᚰᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡣ᭷ព࡞ኚ໬ࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
➨ 2❶                                   
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௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
10
8
6
4
2
0
䠷 ᅇ 䠹
䠄A䠅ᚰᢿኚື್
 





⟽ࡦࡆᅗ
ኚᩘศࡅ㸦ᕥิࢹ࣮ࢱ࠿ࡽࡢ㡰㸧
ࢹ
࣮
ࢱ
 ᐃᅇᩘ௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
[cm]
25
10
20
15
10
0
䠄B䠅༢⣧཯ᛂ᫬㛫 
       䠄C䠅஘ᩘ䝔䝇䝖
0.0
 








⟽ࡦࡆᅗ
ኚᩘศࡅ㸦ᕥิࢹ࣮ࢱ࠿ࡽࡢ㡰㸧
ࢹ
࣮
ࢱ
 ᐃᅇᩘ௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
2.5
2.0
1.5
1.0
䠷Ⅼ䠹
 
       ᅗ 2-4 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ୰ኸ್ 㸦௓ධ⩌㸧 
 ୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢୖ➃
ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬 
 
➨ 2❶                                   
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 ᐃᅇᩘ
[cm]
ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
25
20
15
10
0
䠄B䠅༢⣧཯ᛂ᫬㛫






ࢹ
࣮
ࢱ
14
12
10
8
6
4
0
ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
䠄A䠅ᚰᢿኚື್
䠷ᅇ 䠹 n.s n.s
0.0
 ᐃᅇᩘ
ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
2.0
1.5
1.0
䠷Ⅼ 䠹
䠄C䠅஘ᩘ䝔䝇䝖
 
n.s
 
ᅗ 2-5 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ୰ኸ್ 㸦ヨ⾜㘒ㄗ⩌㸧 
 ୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢୖ➃
ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬 
        
 
➨ 2❶                                   
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2.3.2㸬୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪஺஫
స⏝ࡀㄆࡵࡽࢀࡓ㸦F㸦1, 58㸧= 3.988 , p = 0.0401㸧㸬
⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-5࡛♧ࡍ㸬సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕ࣝࢥࢡࢯࣥࡢ➢
ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪Mann-
Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3ᅇ௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-Hochberg
㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌ࡢάືᚋࡢ 5ẁ㝵ホᐃ್
ࡣ㸪άື๓ࡢ 5ẁ㝵ホᐃ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬
⾲ 2-5 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.008 1 㻖0.048
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.879 6 0.879
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.829 5 0.995
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.254 3 0.508
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.310 4 0.465
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.104 2 0.311
㻖p < 0.05 
௓ධ⩌ࡢάື๓㸪άືᚋࡢ⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-6࡟♧ࡍ㸬௓ධ⩌ࡢάືᚋࡢ 5ẁ
㝵ホᐃ್ࡣ㸪άື๓ࡢ 5ẁ㝵ホᐃ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬
ヨ⾜㘒ㄗ⩌ࡢάື๓㸪άືᚋࡢ⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-7࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌ࡣάືᚋ
࡜άື๓ࢆẚ㍑ࡋ࡚᭷ពᕪࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
⾲ 2-6 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦௓ධ⩌㸧
䚷୍⯡ᛶ⮬ᕫຠຊឤ άື๓ άືᚋ ㄪᩚ῭䜏 p್
䠑ẁ㝵ホᐃ್ 3 (2–4) 4 (2–5) 㻖 0.048
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 㻖p < 0.05
➨ 2❶                                   
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⾲ 2-7 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧
䚷୍⯡ᛶ⮬ᕫຠຊឤ άື๓ άືᚋ ㄪᩚ῭䜏 p್
䠑ẁ㝵ホᐃ್ 3 (1–5) 3 (1–5) 0.311
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 n.s
                      
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢ⤖ᯝࢆᅗ 2-6㸪ᅗ 2-7࡟ࢢࣛࣇ࡛♧ࡍ㸬⦪㍈࡟ 5ẁ
㝵ホᐃ್ࡢᚓⅬ㸪ᶓ㍈࡟άື๓ᚋࢆ♧ࡍ㸬௓ධ⩌ࡢάືᚋࡢ 5ẁ㝵ホᐃ್ࡣ㸪άື
๓ࡢ 5ẁ㝵ホᐃ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ヨ⾜㘒ㄗ⩌ࡣኚ໬ࡀㄆࡵࡽࢀ࡞
࠿ࡗࡓ㸬
     
 




⟽ࡦࡆᅗ
ኚᩘศࡅ㸦ᕥิࢹ࣮ࢱ࠿ࡽࡢ㡰㸧
䠷Ⅼ䠹
௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
5
4
3
2
0
       ᅗ 2-6 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ୰ኸ್㸦௓ධ⩌㸧
୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢ
ୖ➃ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
➨ 2❶                                   
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     
䠷Ⅼ䠹
 





⟽ࡦࡆᅗ
ኚᩘศࡅ㸦ᕥิࢹ࣮ࢱ࠿ࡽࡢ㡰㸧
ࢹ࣮
ࢱ
άᚋ
ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
n.s
5
4
3
2
1
0
         
ᅗ 2-7 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ୰ኸ್㸦ヨ⾜㘒ㄗ⩌㸧
୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢୖ
➃ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
2.3.3. Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
 ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪⥭
ᙇ࣭୙Ᏻ㸪άẼࡢ㡯┠࡛஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦ࡑࢀࡒࢀ F㸦1, 58㸧= , 4.239,p
=0.0435 ;F㸦1, 58㸧= 3.9418, p = 0.0450 㸧㸬
 ⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-8࡛♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕
ࣝࢥࢡࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ
࡟ࡣ㸪Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3ᅇ௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-
Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌ࡣ㸪⥭ᙇ࣭୙Ᏻ
ࡢ㡯┠࡛ࡣάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ㸪άẼࡢ㡯┠ࡣ᭷ព࡟㧗್ࢆ
♧ࡋࡓ㸬
➨ 2❶                                   
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⾲ 2-8 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑
㡯┠ ⩌๓ᚋ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.002 1 㻖0.011
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.020 3 㻖0.039
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.008 2 㻖0.024
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.900 6 0.900
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.647 5 㻖0.776
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.490 4 0.734
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.1020 1 0.612
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.1825 3 0.365
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1709 2 0.513
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.6774 4 1.016
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.9252 5 1.110
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.9630 6 0.963
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.2926 5 0.351
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.9090 6 0.909
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1614 3 0.323
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.1614 3 0.323
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.9252 7 0.793
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.0229 1 0.138
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.030 4 㻖0.045
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.183 6 0.183
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.028 3 0.055
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.021 2 0.063
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.010 1 0.058
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.086 5 0.103
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.132 2 0.397
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.274 3 0.547
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.117 1 0.702
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.984 6 0.984
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.632 5 0.758
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.429 4 0.643
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.078 1 0.466
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.639 6 0.639
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.221 2 0.663
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.382 4 0.573
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.574 5 0.689
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.361 3 0.722
㻖p < 0.05
ΰ஘
⥭ᙇ䞉୙Ᏻ
ᢚ䛖䛴䞉ⴠ䛱㎸䜏
ᛣ䜚䞉ᩛព
άẼ
⑂ປ
➨ 2❶                                   
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௓ධ⩌ࡢάື๓㸪άືᚋࡢ⤫ィ⤖ᯝࢆ⾲ 2-9࡟♧ࡍ㸬௓ධ⩌ࡣ㸪⥭ᙇ࣭୙Ᏻࡢ㡯┠
࡛άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌ࡢάẼࡢ㡯┠࡛ࡣά
ືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡑࡢ௚ࡢ 4㡯┠࡛ࡣ᭷ព࡞ኚ໬ࡣㄆࡵ
ࡽࢀ࡞࠿ࡗࡓ㸬
ヨ⾜㘒ㄗ⩌ࡢάື๓㸪άືᚋࡢ⤫ィ⤖ᯝࢆ⾲ 2-10࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌ࡣࡍ࡭࡚ࡢ
㡯┠࡛᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
⾲ 2-9 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦௓ධ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
䠍䠊⥭ᙇ䞉୙Ᏻ䠄TA㻕 55.0 (47.0–72.0) 46.0 (41.0–64.0) 㻌㻖0.011
䠎䠊ᢚ䛖䛴䞉ⴠ䛱㎸䜏䠄D) 54.0 (44.0–62.0䠅 48.0 (42.0–70.0) 0.612
䠏䠊ᛣ䜚䞉ᩛព䠄AH㻕 45.0 (38.0–61.0䠅  44.0 (18.0–65.0䠅 0.351
䠐䠊άẼ䠄V㻕 50.0 (41.0–66.0䠅 51.0 (35.0–68.0䠅 㻌㻌㻖0.045
䠑䠊⑂ປ䠄F㻕 50.0 (39.0–66.0䠅 48.0 (38.0–70.0䠅 0.397
䠒䠊ΰ஘䠄C䠅 57.0 (42.0–74.0䠅 49.0 (40.0–70.0䠅 0.466
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 㻖p < 0.05
⾲ 2-10 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
䠍䠊⥭ᙇ䞉୙Ᏻ䠄TA㻕 48.0 (39.0–61.0䠅 47.0 (37.0–65.0䠅 0.734
䠎䠊ᢚ䛖䛴䞉ⴠ䛱㎸䜏䠄D) 47.0 (40.0–62.0䠅 47.0 (40.0–62.0䠅 0.963
䠏䠊ᛣ䜚䞉ᩛព䠄AH㻕 46.0 (38.0–61.0䠅 43.0 (38.0–49.0䠅 0.138
䠐䠊άẼ䠄V㻕 46.0 (13.0–61.0䠅 43.0 (32.0–61.0䠅 0.103
䠑䠊⑂ປ䠄F㻕 48.0 (39.0–64.0䠅 46.0 (35.0–68.0䠅 0.643
䠒䠊ΰ஘䠄C䠅 53.0 (34.0–65.0䠅 53.0 (32.0–70.0䠅 0.722
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 n.s
Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢάື๓ᚋࡢ⤖ᯝࢆࢢࣛࣇࡢᅗ 2-8࡟♧ࡍ㸬⦪㍈࡟ᚓⅬ㸪ᶓ㍈࡟
άື๓ᚋ࡜ホ౯㡯┠ࢆ♧ࡍ㸬௓ධ⩌࡛ࡣ㸪⥭ᙇ࣭୙Ᏻࡢ㡯┠࡛άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚
᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌ࡢάẼࡢ㡯┠࡛ࡣάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗
್ࢆ♧ࡋࡓ㸬ࡑࡢ௚ࡢ 4㡯┠࡛ࡣ᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬ヨ⾜㘒ㄗ⩌ࡣࡍ࡭࡚ࡢ
㡯┠࡛᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
➨ 2❶                                   
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35
40
45
50
55
60
65
70
75
άື๓ άືᚋ
⥭ᙇ䞉୙Ᏻ
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠷Ⅼ䠹
35
40
45
50
55
60
65
70
75
άື๓ άືᚋ
ᢚ䛖䛴䞉ⴠ䛱㎸䜏
௓ධ⩌
ヨ⾜㘒ㄗ⩌
?
n.s
䠷Ⅼ䠹
15
25
35
45
55
65
75
άື๓ άືᚋ
ᛣ䜚䞉ᩛព
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠷Ⅼ䠹 n.s
5
15
25
35
45
55
65
75
άື๓ άືᚋ
άẼ
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠆
䠷Ⅼ䠹
30
35
40
45
50
55
60
65
70
75
άື๓ άືᚋ
⑂ປ
௓ධ⩌
ヨ⾜㘒ㄗ⩌
n.s䠷Ⅼ䠹
30
35
40
45
50
55
60
65
70
75
άື๓ άືᚋ
ΰ஘
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠷Ⅼ䠹 n.s
    
Ⅼࡣ୰ኸ್㸪㧗ప⥺ࡢୖ➃ࡣ᭱኱್㸪ୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
     ᅗ 2-8 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ୰ኸ್㸦௓ධ⩌㸪ヨ⾜㘒ㄗ⩌㸧
➨ 2❶                                   
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 2.3.4. ᣦᑤᐜ✚⬦Ἴ
௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪⬦Ἴ
᣺ᖜ್࡛஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦F㸦1, 58㸧= 4.1667 , p = 0.045㸧㸬⬦Ἴ㛗ࡣ஺஫స⏝
࡟ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓࡀ㸪௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫࡟୺ຠᯝࡀㄆࡵࡽࢀࡓ㸦F㸦1, 58㸧=
5.250 , p =0.025㸧㸬
⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 2-11࡛♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪t᳨
ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪2ᶆᮏࡢ t᳨ᐃࢆᐇ᪋
ࡋࡓ㸬3ᅇ௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ
⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌ࡣ㸪άືᚋࡢ⬦Ἴ᣺ᖜ್ࡣάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ẚ
㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬 ࡲࡓ㸪௓ධ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ヨ⾜㘒ㄗ⩌ࡢ
άື๓ࡢ⬦Ἴ᣺ᖜ್㸪άືᚋࡢ⬦Ἴ᣺ᖜ್࡜άືᚋࡢヨ⾜㘒ㄗ⩌ࡢ⬦Ἴ᣺ᖜ್ࢆẚ㍑
ࡍࡿ࡜㸪௓ධ⩌ࡣヨ⾜㘒ㄗ⩌࡜ẚ㍑ࡋ࡚᭷ព࡟⬦Ἴ᣺ᖜ್ࡀ㧗࠿ࡗࡓ㸬
⾲ 2-11 ᣦᑤᐜ✚⬦Ἴࡢ⩌㛫ཬࡧάື๓ᚋ㛫ᖹᆒ್ࡢẚ㍑ 
㡯┠ ⩌๓ᚋ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0057 2 㻖0.017
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.0140 3 㻖0.028
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1336 5 0.160
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.2016 6 0.202
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.0017 1 㻖0.010
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.0536 4 0.080
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0318 2 0.095
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.2131 4 0.320
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.3564 5 0.428
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.0241 1 0.145
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.0617 3 0.123
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.7494 6 0.749
㻖p < 0.05
⬦Ἴ᣺ᖜ್
⬦Ἴ㛗
 
 ௓ධ⩌ࡢάື๓㸪άືᚋࡢ⤫ィ⤖ᯝࢆ⾲ 2-12࡟♧ࡍ㸬௓ධ⩌࡛ࡣ㸪άືᚋࡢ⬦Ἴ
᣺ᖜ್ࡣάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ẚ㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪⬦Ἴ㛗ࡣ᭷ព
࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
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ヨ⾜㘒ㄗ⩌ࡢάື๓㸪άືᚋࡢ⤫ィ⤖ᯝࢆ⾲ 2-13࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ
᣺ᖜ㸪⬦Ἴ㛗࡜ࡶ࡟᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬
⾲ 2-12 ᣦᑤᐜ✚⬦Ἴ࡟࠾ࡅࡿホ౯㡯┠ᖹᆒ್ࡢẚ㍑㸦௓ධ⩌㸧  
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
㻝㻚⬦Ἴ᣺ᖜ್ 259.016±179.36 444.497±368.112 㻌㻖0.017
㻞㻚⬦Ἴ㛗 0.849±0.116 0.879±0.092 0.095
㻖p < 0.05
⾲ 2-13 ᣦᑤᐜ✚⬦Ἴ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
㻝㻚⬦Ἴ᣺ᖜ್ 144.182±179.36 89.953±39.825 0.08
㻞㻚⬦Ἴ㛗 0.800±0.083 0.812±0.093 0.749
n.s
  ᣦᑤᐜ✚⬦Ἴࡢάື๓ᚋࡢ⤖ᯝࢆᅗ 2-9ࡢࢢࣛࣇ࡟♧ࡍ㸬⬦Ἴ᣺ᖜ್࡛ࡣ㸪⦪㍈
࡟⬦Ἴ᣺ᖜ್ࡢ ᐃ್ࡢᖹᆒ್㸪ᶓ㍈࡟άື๓ᚋ㸪⬦Ἴ㛗࡛ࡣ㸪⦪㍈࡟⬦Ἴ㛗ࡢ ᐃ
್ࡢᖹᆒ್㸪ᶓ㍈࡟άື๓ᚋホ౯㡯┠ࢆ♧ࡍ㸬௓ධ⩌࡛ࡣ㸪άືᚋࡢ⬦Ἴ᣺ᖜ್ࡣά
ື๓ࡢ⬦Ἴ᣺ᖜ್࡜ẚ㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪⬦Ἴ㛗ࡣ᭷ព࡞ኚ໬ࡣㄆ
ࡵࡽࢀ࡞࠿ࡗࡓ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ㸪⬦Ἴ㛗࡜ࡶ࡟᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿
ࡗࡓ㸬ࡲࡓ㸪௓ධ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ヨ⾜㘒ㄗ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್ࢆẚ㍑
ࡍࡿ࡜㸪௓ධ⩌ࡣヨ⾜㘒ㄗ⩌࡜ẚ㍑ࡋ࡚᭷ព࡟⬦Ἴ᣺ᖜ್ࡀ㧗࠿ࡗࡓ㸬
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        
ᅗ 2-9 ᣦᑤᐜ✚⬦Ἴࡢᖹᆒ್㸦⬦Ἴ᣺ᖜ್㸪⬦Ἴ㛗㸧
2.4⪃ᐹ
2.4.1㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
  ௓ධ⩌࡛ࡣ㸪ᚰᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡀάືᚋࡣάື๓࡜ẚ㍑ࡋ
࡚᭷ព࡟ప್ࢆ♧ࡋ㸪ᨵၿࢆㄆࡵࡓ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪༢⣧཯ᛂ᫬㛫ࡢࡳ᭷ព࡟ప್
ࢆ♧ࡋ㸪ࡑࡢ௚ࡢ㡯┠࡟ࡘ࠸࡚ࡣኚ໬ࡀࡳࡽࢀ࡞࠿ࡗࡓ㸬
ᚰᢿኚື್࡟࠾࠸࡚ࡣ㸪ṇᖖ㡿ᇦࡀᚰᢿᩘ㸭ศ࡛㸩12ศ࡛࠶ࡾ㸪ᩘ್ࡀప࠸࡯࡝
Ⰻ࠸ᩘ್࡛࠶ࡿ㸬⮹ࡽ [11] [12] [13]ࡢሗ࿌࡛ࡣ㸪ᚰᢿኚື್ࡣ㸪⾑ᅽ ᐃࡣ㍍࠸ࢫࢺ
ࣞࢫ࡛࠶ࡾ㸪࡯࡜ࢇ࡝ࡍ࡭࡚ࡢ౛࡛ቑຍࡍࡿࡢ࡛㸪Ᏻ㟼᫬࡜ࡢ⬦ᕪࢆࡶࡗ࡚㐣ᩄᛶࡢ
ᣦᶆ࡜఩⨨௜ࡅ࡚࠸ࡿ㸬௒ᅇࡢ◊✲⤖ᯝ࡛ࡣ㸪సᴗ⒪ἲ௓ධ࡟࠾࠸࡚ࢫࢺࣞࢫࡀ⦆࿴
ࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬
༢⣧཯ᛂ᫬㛫ࡣ㸪⮹ࡽ [11] [12] [13]ࡣ཯ᛂ᫬㛫ࡢ㐜ᘏࡣㄆ▱࣭⾜ື཯ᛂ࠶ࡿ࠸ࡣ୰
ᯡᶵ⬟ࡢ⌧㇟࡛࠶ࡾ㸪⬟ືᛶࡢᣦᶆ࡜࡞ࡿ࡜㏙࡭࡚࠸ࡿ㸬ࡲࡓ㸪⤫ྜኻㄪ⑕ࡢ㛗࠸⏕
⌮Ꮫⓗ◊✲࡟࠾࠸࡚ྂ඾ⓗ࡞ᣦᶆ࡛㸪≀ᕪࡋ࡟ࡼࡿ༢⣧཯ᛂ᫬㛫࡟ࡘ࠸࡚ࡣ⑂ࢀࡸࡍ
ࡉࡢᣦᶆ࡜ࡋ࡚ලయⓗ࡟♧ࡍࡢ࡟᭷┈࡛࠶ࡿ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬༢⣧཯ᛂ᫬㛫࡛ࡣṇᖖ
ᇦࡣ 21cP௨ୗ࡛㸪␗ᖖᇦࡣ 24FP௨ୖ࡛࠶ࡾ㸪ᩘ್ࡀప࠸࡯࡝Ⰻ࠸ᩘ್࡛࠶ࡿ㸬௒ᅇ
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ࡢ◊✲࡛ࡣ೺ᖖ⪅ࢆᑐ㇟࡟ホ౯ࢆ⾜ࡗࡓࡀ㸪௓ධ⩌࡟ᨵၿࢆㄆࡵࡓ㸬సᴗάືࢆ⾜࠺
ࡇ࡜࡛άືᛶࡀྥୖࡋ཯ᛂ᫬㛫ࡀ▷ࡃ࡞ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪ᑐ㇟⪅ࡀ೺ᖖ⪅࡛
࠶ࡗࡓࡇ࡜ࡶ࠶ࡾ㸪άື࡟ཧຍࡋࡓ㝿ࡢ⑂ࢀࡣ࠶ࡲࡾᙳ㡪ࡋ࡞࠿ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬
஘ᩘࢸࢫࢺࡣ㸪୙つ๎࡞㡰ᗎ࡛ᩘᏐࢆⓎ⏕ࡉࡏࡿࡓࡵ࡟࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ⏝࠸
ࡿࡓࡵ㸪๓㢌ⴥᶵ⬟ࡀാࡃᗘྜ࠸ࡀホ౯࡛ࡁࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸬⮹ࡽ [11] [12] [13]
ࡣ㸪஘ᩘࢸࢫࢺࡣ࢖࣓࣮ࢪ᧯సㄢ㢟ࡢࡦ࡜ࡘ࡛㸪஘ᩘࡢ࢖࣓࣮ࢪࢆࢸࢫࢺࡢ᫬㛫୰࡟
⥔ᣢࡋ㸪ࡑࡢ࣮࢜࣌ࣞࢩࣙࣥࢆᐇ⾜ࡍࡿ࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࡢࢸࢫࢺ࡛࠶ࡿ㸬஘ᩘࢸ
ࢫࢺࡢᩘ್ࡣṇᖖᇦࡀ 0.95௨ୗ࡛࠶ࡾ㸪␗ᖖᇦࡀ 1.1௨ୖ࡛࠶ࡾ㸪ᩘ್ࡀప࠸࡯࡝Ⰻ
࠸ᩘ್࡛࠶ࡿ㸬సᴗ⒪ἲሙ㠃࡛ᡭᕤⱁάືࢆ⏝࠸ࡓ௓ධ࡟㛵ࡋ࡚ࡣ㸪Wolf [22]ࡽࡀ㸪
⤫ྜኻㄪ⑕ᝈ⪅࡟ᑐࡋ࡚సᴗ⒪ἲࢆྵࡴከᵝ࡞௓ධ࡟࠾࠸࡚㸪᳨ᰝㄢ㢟ࡢᡂ⦼࡜๓㢌
ഃ㢌㡿ᇦ࡟ㄆࡵࡽࢀ࡚࠸ࡓ⾑ὶపୗࢆᨵၿࡉࡏࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿ㸬
ࡲࡓ㸪⸨ᒸ [8]ࡽࡣ೺ᖖ⪅ࢆᑐ㇟࡟㸪ᡭᕤⱁάື࡟࠾ࡅࡿᩍᤵ᪉ἲࡢ㐪࠸࡟ࡼࡿ⬻㈿
άࡢᵝ┦࠿ࡽ㸪సᴗ⒪ἲኈࡀᡭ㡰ࢆලయⓗ࡟♧ࡍࡇ࡜࡟ࡼࡾ㸪ᑐ㇟⪅࡟ヨ⾜㘒ㄗࡉࡏ
ࡿࡇ࡜࡜ẚ㍑ࡋ࡚๓㢌๓㔝㡿ᇦࡢ㈿ά⠊ᅖࡀᗈࡃ࡞ࡾ㸪ᡭ㡰ࢆලయⓗ࡟♧ࡍ௓ධࡀヨ
⾜㘒ㄗࡉࡏࡿ௓ධࡼࡾࡶ᭷⏝࡛࠶ࡿྍ⬟ᛶࢆ♧၀ࡋ࡚࠸ࡿ㸬௒ᅇࡢ◊✲⤖ᯝ࡛ࡣ㸪௓
ධ⩌࡛ࡣ㸪஘ᩘࢸࢫࢺ࡛ࡣάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ㸪ᨵၿࢆㄆࡵ
ࡓ㸬ࡑࡢせᅉ࡜ࡋ࡚㸪࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿ㢖ᗘࢆከࡃྵࡴάືࡀከ࠿ࡗࡓ
ࡇ࡜ࡀ⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪ᮏ◊✲࡛ࡣ㸪ᑐ㇟⪅࡬ࡢ௓ධ᪉ἲ࡜ࡋ࡚㸪◊✲⪅ࡣᑐ㇟⪅
࡟సᴗάືࡀ࡛ࡁࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸ࡀ㸪࡛ࡁ࡞ࡅࢀࡤཱྀ㢌࡛ㄝ᫂ࡋ㸪ᡭᮏࢆ
ࡳࡏ࡚ᶍೌࢆಁࡋ㸪ຓゝࢆ⾜࠺➼ࡢᡭ㡰ࢆ♧ࡋࡓ௓ධࢆ⾜ࡗࡓࡇ࡜ࡀ⪃࠼ࡽࢀࡿ㸬௒
ᅇࡢసᴗάື࡛࠶ࡿࢫࢸࣥࢩࣝࡣ㸪◊✲⪅ࡢᣦ♧ࢆグ᠈ࡋ࡞ࡀࡽḟࡢᕤ⛬ࢆᐇ᪋ࡍࡿ
ࡼ࠺࡞㸪࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿ㢖ᗘࡢ㧗࠸άື࡛࠶ࡾ㸪◊✲⪅ࡀᑐ㇟⪅࡟࣡
࣮࢟ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿࡼ࠺࡟ᣦᑟࡋ࡚࠸ࡓࡋࡓࡀࡗ࡚ࡇࡢ௓ධ᪉ἲࡣ㸪࣮࣡
࢟ࣥࢢ࣓࣮ࣔࣜࢆᙉ໬ࡍࡿྍ⬟ᛶࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ[23]㸬
2.4.2㸬୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
 ௓ධ⩌࡛ࡣ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬୍⯡ᛶ⮬ᕫຠຊឤホ౯
ᑻᗘ࡛ࡣ㸪ᩘ್ࡣ㧗್ࢆ♧ࡍ࡯࡝⮬ᕫຠຊឤࡣ㧗࠸㸬⮬ᕫຠຊឤ࡜ࡣ㸪ேࡀ࠶ࡿ⾜ື
ࢆ㉳ࡇࡑ࠺࡜ࡍࡿ᫬㸪ࡑࡢ⾜ືࢆ⮬ศࡀ࡝ࡢ⛬ᗘ࠺ࡲࡃ㐙⾜࡛ࡁࡿ࠿࡝࠺࠿࡜࠸࠺ྍ
⬟ᛶࡢㄆ▱ࡢࡇ࡜࡛࠶ࡿ㸬ே㛫ࡣ⮬ᕫຠຊឤࢆ㏻ࡌ࡚⮬ศࡢ⪃࠼ࡸឤ᝟ࢆࢥࣥࢺ࣮ࣟ
ࣝࡋ࡚࠸ࡿ㸬⮬ᕫຠຊឤ࡟࠾࠸࡚ࡣ㸪ఱࡽ࠿ࡢ⾜ືࡀᐇ㝿࡟⏕ࡌࡿ࡟ࡣ㸪ࡑࡢࡓࡵ࡟
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ᚲせ࡞▱㆑ࡸᢏ⬟ࡔࡅ࡛࡞ࡃ㸪⮬ᕫຠຊឤࡢ㧗࠸ࡇ࡜ࡀᚲせࡔ࡜࠸ࢃࢀ࡚࠸ࡿ>24@㸬
ࡲࡓ㸪⮬ᕫຠຊឤࡀྥୖࡋࡓ⤖ᯝ㸪⾜ື࡟ྥࡅࡓດຊࡀ㈝ࡸࡉࢀࡿࡼ࠺࡟࡞ࡾ㸪ᚸ⪏
ᙉࡃㄢ㢟࡟ྲྀࡾ⤌ࡴࡇ࡜ࡀ࡛ࡁࡿࡼ࠺࡟࡞ࡿ㸬ࡲࡓ㸪⾜ືࡀ㐩ᡂࡉࢀࡿࡇ࡜࡛㸪⏕⌮
ⓗ࠾ࡼࡧᚰ⌮ⓗ཯ᛂࡀᚓࡽࢀࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[32]㸬
ᮏ◊✲࡛ࡣ㸪௓ධ⩌࡛సᴗάືᚋ࡟ᨵၿࡀࡳࡽࢀࡓࡀ㸪ࡑࡢせᅉ࡜ࡋ࡚㸪ḟࡢ 2Ⅼ
ࡀ⪃࠼ࡽࢀࡿ㸬ձᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃ࡛ࡁࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅࡜ឤ᝟ࢆ
ඹ᭷ࡋ㸪㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜ࡀ⪃࠼ࡽࢀࡿ㸬ղ
సᴗάືࡢ୰࡛ලయⓗ࡞≧ἣ࡛㐺ษ࡞⾜ືࢆᡂࡋ㐙ࡆࡽࢀࡿ࡜࠸࠺ணᮇ㸪࠾ࡼࡧ☜ಙ
ࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜ࡀᣲࡆࡽࢀࡿ㸬

2.4.3. Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
 ௓ධ⩌ࡣ㸪⥭ᙇ࣭୙Ᏻࡢ㡯┠࡛άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡲ
ࡓ㸪௓ධ⩌ࡢάẼࡢ㡯┠࡛ࡣάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ヨ⾜
㘒ㄗ⩌ࡣࡍ࡭࡚ࡢ㡯┠࡛᭷ព࡞ኚ໬ࢆㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡣ㸪
ᑐ㇟⪅ࡢᛶ᱁ഴྥ࡛ࡣ࡞ࡃ୍᫬ⓗ࡞Ẽศ࣭ឤ᝟ࡢ≧ែࢆ⥭ᙇ࣭୙Ᏻ㸪ᢚ࠺ࡘ࣭ⴠ㎸
ࡳ㸪ᛣࡾ࣭ᩛព㸪άẼ࣭⑂ປ࠾ࡼࡧΰ஘ࡢ 6ࡘࡢᑻᗘ࠿ࡽ ᐃ࡛ࡁࡿ᳨ᰝ᪉ἲ࡛࠶
ࡿ㸬ᮏ◊✲ࡢసᴗ⒪ἲ௓ධ࡛ࡣ㸪⥭ᙇ࣭୙Ᏻࡢ㡯┠ࡣ㸪௓ධ⩌άື๓ࡢᩘ್ࡣヨ⾜㘒
ㄗ⩌άື๓࡜ẚ㍑ࡍࡿ࡜ึᮇᩘ್ࡣ㧗ࡃ⥭ᙇ୙Ᏻࡀ㧗࠸≧ែ࡛࠶ࡗࡓ㸬௓ධ⩌ࡢάື
ᚋ࡟ࡣ᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡛ࡢάືᚋࡢ⥭ᙇ࣭୙Ᏻࡢ㡯┠ࡣヨ⾜㘒ㄗ
⩌ࡢάືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡇࡢࡇ࡜࠿ࡽ㸪௓ධ⩌࡛ࡣึᮇࡢ≧ែ࡛
⥭ᙇ࣭୙Ᏻࡀ㧗࠿ࡗࡓࡀ◊✲⪅ࡀഃ࡟࠸࡚㸪సᴗ௓ධࡋ࡚ࡶࡽ࠼ࡿࡇ࡜࡛Ᏻᚰࡋ࡚ά
ື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡟ࡼࡾ㸪άື࡟ᑐࡍࡿ⥭ᙇࡸ୙Ᏻࡣ㍍ῶࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡲ
ࡓ㸪άẼ࡟ࡘ࠸࡚ࡶ௓ධ⩌άື๓ࡢᩘ್ࡣヨ⾜㘒ㄗ⩌άື๓࡜ẚ㍑ࡍࡿ࡜ᩘ್ࡣ㧗࠸
ࡀ㸪᭷ពᕪࡀ࠶ࡿ࡯࡝㧗࠸ᩘ್࡛ࡣ࡞ࡃ௓ධᚋ࡟ࡣ᭷ព࡟㧗್ࢆ♧ࡋࡓࡇ࡜࡟ࡼࡾ㸪
సᴗάືࢆᴦࡋࡵࡓࡇ࡜࡟ࡼࡾάẼࡀྥୖࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬
ࡲࡓ㸪ヨ⾜㘒ㄗ⩌࡛ࡣ㸪◊✲⪅࠿ࡽసᴗάື࡛ࡢ㛫㐪࠸ࢆᣦ᦬ࡉࢀヨ⾜㘒ㄗࡋ࡞ࡀ
ࡽసᴗάືࢆ⾜ࡗࡓࡀ᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬ᑐ㇟⪅ࡣ⮬ࡽヨ⾜㘒ㄗࡋ࡞ࡀ
ࡽάື࡟ྲྀࡾ⤌ࢇࡔࡀ㸪㛫㐪࠸ࡢᣦ᦬ࡣ࠶ࡿࡀఱࡀ㛫㐪ࡗ࡚࠸ࡿ࠿࡟ࡘ࠸࡚ᣦ᦬ࡸ᥼
ຓࡀ࡞࠿ࡗࡓࡓࡵ㸪௓ධ⩌ࡢࡼ࠺࡟⥭ᙇ࣭୙Ᏻࡢ㍍ῶࡸάẼࡀྥୖࡍࡿ≧ἣ࡟ࡣ⮳ࡽ
࡞࠿ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡔ◊✲⪅࡜ᑐ㇟⪅ࡀ༑ศ࡞㛵ಀᛶࡀ⠏ࡅ࡚࠸࡞࠸ሙྜࡢᣦ
᦬ࡍࡿ㝿ࡢ᪉ἲࡣ᳨ウࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬

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2.4.4. ᣦᑤᐜ✚⬦Ἴ
 ௓ධ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓ㸬⬦Ἴ㛗ࡢάື
ᚋࡣάື๓࡜ẚ㍑ࡋ࡚㸪᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬
ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚ప್ࢆ♧ࡋࡓ㸬⬦Ἴ㛗ࡢ
άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㸪᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬ࡲࡓ㸪⬦Ἴ᣺ᖜ್࡛ࡣ௓
ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸬
⬦Ἴࡢ⏕⌮Ꮫⓗព⩏࡟࠾࠸࡚㸪ᚰ⾑⟶⣔ࡢᚠ⎔ࡢ≧ែࢆ⾲ࡋ࡚࠸ࡿ࡜ྠ᫬࡟㸪⮬ᚊ
⚄⤒άືࢆ཯ᫎࡋ࡚࠸ࡿ㸬⮬ᚊ⚄⤒ㄪᩚᶵ⬟ࡢほⅬ࠿ࡽ㸪ࢫࢺࣞࢫ่⃭᫬࡟ࡣ㸪஺ឤ
⚄⤒άືࡀஹ㐍ࡍࡿࡇ࡜࡛㸪⣽ື⬦ࡀ཰⦰ࡍࡿ [20]㸬ࡑࡢ⤖ᯝ㸪ᮎᲈ⾑ὶࡀῶᑡࡋ㸪
⬦Ἴ᣺ᖜ್ࡀప್ࢆ♧ࡍ㸬ࡲࡓ㸪⬦Ἴ㛗ࡣᚰᢿ࿘ᮇࢆ♧ࡋ࡚࠾ࡾ㸪⬦Ἴ㛗ࡀ኱ࡁࡃ࡞
ࡿ࡜ᚰᢿᩘࡀపୗࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ㸬ᚰ⮚࡟࠾࠸࡚஺ឤ⚄⤒άືࡀஹ㐍ࡍࡿ
࡜㸪๪஺ឤ⚄⤒άືࡀᢚไࡉࢀ㸪ᚰᢿᩘࡀቑຍࡍࡿ [20]㸬
௨ୖࡢࡇ࡜࠿ࡽ㸪௓ධ⩌ࡢ⬦Ἴ᣺ᖜ್࡛ࡣ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋ
ࡓ㸬ヨ⾜㘒ㄗ⩌ࡢ⬦Ἴ᣺ᖜ್࡛ࡣ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚ప್ࢆ♧ࡋࡓ㸬⬦Ἴ᣺
ᖜ್ࡢ⤖ᯝࡼࡾ㸪௓ධ⩌࡛⾜ࡗࡓసᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪ᑐ㇟⪅ࡀᏳᚰࡋ࡚సᴗάື
࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪ᮎᲈ࡟࠾࠸࡚㸪஺ឤ⚄⤒ࡢస⏝ࡀῶᑡࡋࡓྍ⬟ᛶࡀ⪃࠼ࡽࢀ
ࡿ㸬୍᪉㸪⬦Ἴ㛗ࡢ⤖ᯝࡼࡾ㸪ᚰ⮚࡟࠾ࡅࡿ⮬ᚊ⚄⤒ᶵ⬟࡟ࡣ㸪సᴗ⒪ἲࡢ௓ධຠᯝ
ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬᝟ືࢫࢺࣞࢫ่⃭᫬࡟࠾ࡅࡿ⮬ᚊ⚄⤒ホ౯࡟ࡘ࠸
࡚㸪ྜྷ⏣ࡽ[34]ࡣ㸪೺ᖖ⪅࡟࣏ࢪࢸ࢕ࣈ่⃭ࢆ୚࠼ࡽࢀ࡚࠸ࡿ≧ែ࡛ࡣᏳ㟼᫬࡜ẚ㍑
ࡋ࡚⬦Ἴ᣺ᖜ್ࡣ᭷ព࡟ୖ᪼ࡋ࡚஺ឤ⚄⤒ࡢస⏝ࡀῶᑡࡋࡓ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬㏫࡟ࢿ
࢞ࢸ࢕ࣈ่⃭ࢆ୚࠼ࡿ࡜᭷ពపୗࡋࡓࡇ࡜࡛㸪࣏ࢪࢸ࢕ࣈ่⃭ࡢ⬦Ἴ᣺ᖜ್ࡢୖ᪼࠿
ࡽ཯ᛂࡋ㸪ࢿ࢞ࢸ࢕ࣈ่⃭ࡢ⬦Ἴ᣺ᖜ್ࡢపୗ࠿ࡽ㸪஺ឤ⚄⤒ࡀ཯ᛂࡋ࡚࠸ࡿ࡜᥎ 
ࡉࢀࡿ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬ࡲࡓ㸪Ỉ㔝ࡽ[35]ࡣ㸪⫈ぬ่⃭ࢆ⏝࠸ࡓసᴗ⎔ቃࡢኚ໬࡟࠾
࠸࡚㸪↓㡢ࡸࢡࣛࢩࢵࢡ㡢ᴦ࡞࡝ࡢ࣏ࢪࢸ࢕ࣈ่⃭ࡢ⎔ቃୗ࡛ࡣ㸪௚ࡢ่⃭࡜ẚ㍑ࡋ
࡚⬦Ἴ᣺ᖜཬࡧ⬦Ἴ㛗ࡢኚ໬ࡣᏳᐃࡋࡓ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬
௨ୖࡢࡇ࡜࠿ࡽ㸪ᮏ◊✲ࡢ௓ධ⩌࡛ࡣ㸪సᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚Ᏻᚰࡋ࡚సᴗάື࡟
ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪஺ឤ⚄⤒ࡢస⏝ࡀῶᑡࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬
2.4.5. . సᴗ⒪ἲ௓ධࡀᑐ㇟⪅࡟୚࠼ࡿᙳ㡪
 ௓ධ⩌࡛ࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡛㸪ᚰᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸ
ࢫࢺࡀ᭷ព࡟ᨵၿࡋ㸪⮬ᕫຠຊឤࡶ᭷ព࡞ᨵၿࢆㄆࡵࡓ㸬ࡲࡓ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝ
ᰝ࡛⥭ᙇ࣭୙Ᏻࡢ㡯┠ࡀᨵၿࡋࡓ㸬୧⩌ඹ࡟ࢫࢸࣥࢩࣝࡣ᪩ࡃ⤊஢㸪ࡲࡓࡣᘏ㛗ࡍࡿ
➨ 2❶                                   
35
 
ࡇ࡜࡞ࡃ 20ศ࡛᏶ᡂࡉࡏࡿࡇ࡜ࡀฟ᮶ࡓ㸬௓ධ⩌ࡣ㸪ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵
࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධ࡟ࡼࡗ࡚㸪సᴗάື࡟ᑐࡍࡿ୙Ᏻࡣ㍍ῶࡋ㸪๪஺ឤ
⚄⤒ࡀ᭷ព࡟స⏝ࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬ຍ࠼࡚㸪ᛮ⪃ࡢษࡾ᭰࠼ࡸ࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜ
ࢆᚲせ࡜ࡍࡿసᴗάືࢆ⾜࠸㸪άື୰࡟ලయⓗ࡞≧ἣ࡛㐺ษ࡞⾜ືࢆᡂࡋ㐙ࡆࡽࢀࡿ
࡜࠸࠺ணᮇ㸪࠾ࡼࡧ☜ಙࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜࡛㸪๓㢌ⴥᶵ⬟㸦ᛮ⪃ࡢ㌿᥮ࡸษࡾ
᭰࠼㸧ࡸ⮬ᕫຠຊឤࡀྥୖࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓ࡜⪃࠼ࡽࢀࡿ[23]㸬

2.5 ࡲ࡜ࡵ
 ᮏ◊✲࡛ࡣ㸪೺ᖖ⪅ࢆᑐ㇟࡟ẁ㝵ⓗ࡞సᴗάືࡢ㐩ᡂ࡟ࡼࡗ࡚⮬ಙࢆᙉ໬ࡍࡿసᴗ
⒪ἲ௓ධ࡟ࡼࡗ࡚㸪άື࡟ᑐࡍࡿ୙Ᏻࡣ㍍ῶࡋ㸪๪஺ឤ⚄⤒ࡀ᭷ព࡟స⏝ࡍࡿࡇ࡜
࡛㸪⮬ᚊ⚄⤒ᶵ⬟≧ែࢆᩚ࠼ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓ࡜⪃࠼ࡽࢀࡿ㸬௒ᚋࡢㄢ㢟࡜ࡋ
࡚㸪௒ᅇࡢసᴗ⒪ἲ௓ධࡣ㸪௓ධ⪅ࡣ◊✲⪅ࡦ࡜ࡾ࡛࠶ࡾ㸪ᑐ㇟⪅࡜ࡣ㢦ぢ▱ࡾࡢ㛵
ಀ࡛࠶ࡗࡓ㸬௒ᚋࡣ」ᩘࡢసᴗ⒪ἲኈࡀ◊✲࡟ཧຍࡋ㸪⤖ᯝ࡟ࡘ࠸᳨࡚ウࡍࡿᚲせࡀ
࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪௒ᚋࡣ⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿసᴗ⒪ἲ௓ධࢆ⪃ᐹࡍࡿࡇ࡜
࡛㸪⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚᭷⏝࡞⢭⚄⛉సᴗ⒪ἲࣉࣟࢢ࣒ࣛ࡜ࡋ࡚Ⓨᒎࡋ࡚⾜ࡁࡓ࠸࡜
⪃࠼ࡿ㸬
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➨㸱❶ ⢭⚄㞀ᐖ⪅ࢆᑐ㇟࡟ࡋࡓ⢭⚄ᶵ⬟࡜⮬
ᚊ⚄⤒ᶵ⬟ࡢᐃ㔞ⓗホ౯ࢆ⏝࠸ࡓసᴗ⒪ἲ௓ධ
࡟㛵ࡍࡿ◊✲
3.1⫼ᬒ࣭┠ⓗ
 ➨ 2❶࡛ࡶ㏙࡭ࡓ㏻ࡾ㸪⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡟࠾࠸࡚㸪⢭⚄⛉సᴗ⒪ἲࢆྲྀࡾᕳ
ࡃ⎔ቃࡀኚ໬ࡋ࡚ࡁ࡚࠾ࡾ㸪ධ㝔἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ
୰ᚰ࡟ࡋࡓᨭ᥼ࡀồࡵࡽࢀࡿ࡞࠿࡛㸪ࡼࡾຠᯝⓗ࡞సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ㛤Ⓨཬࡧᨭ
᥼ࡀồࡵࡽࢀ࡚࠸ࡿ㸬ࡲࡓ㸪సᴗ⒪ἲ௓ධ࡟࠾࠸࡚ᑐ㇟⪅ࡢ࡝ࡢࡼ࠺࡞ᶵ⬟ࡢᨵၿ࡟
ࡘ࡞ࡀࡿࡢ࠿ࢆ᳨ドࡍࡿᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬⌧≧࡛ࡣ㸪సᴗ⒪ἲኈࡀດຊࡋ࡞
ࡀࡽ⑕౛ࡈ࡜࡟⤒㦂࡟ᇶ࡙࠸࡚௓ධࢆᐇ᪋ࡋ࡚஦౛᳨ウࢆᐇ᪋ࡋ࡚◊㛑ࢆ✚ࢇ࡛࠸ࡿ
ࡇ࡜ࡀከ࠸㸬௒ᚋࡉࡽ࡟Ⓨᒎࡉࡏࡿࡓࡵ࡟ࡣ㸪సᴗ⒪ἲኈྠኈ࡛௓ධ᪉ἲࢆඹ᭷ࡋ࡚
ᐇ᪋ࡋ㸪ࡑࡢຠᯝࢆᐃ㔞ⓗ࡟ホ౯ࡋ᳨࡚ドࡋ࡚࠸ࡃࡇ࡜ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
 ⌧ᅾ㸪ᆅᇦ࡛⏕άࡋ࡚࠸ࡿ♫఍㐺ᛂࡢ㏵ୖ࡟࠶ࡿ⢭⚄㞀ᐖ⪅ࡣ㸪సᴗᡤ➼࡛ึࡵ࡚
⤒㦂ࡍࡿసᴗᕤ⛬ࢆᐇ᪋ࡍࡿ㝿࡟ࡣ⥭ᙇࡸ୙Ᏻࢆឤࡌ࡚࠸ࡿࡇ࡜ࡀከ࠸㸬ᑵປ࡟࠾࠸
࡚㸪ᑐ㇟⪅ࡀ஺ឤ⚄⤒࡜๪஺ឤ⚄⤒ࡢࣂࣛࣥࢫࢆಖࡕ࡞ࡀࡽసᴗάື࡟ྲྀࡾ⤌ࡴࡇ࡜
ࡣ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬➨ 2❶࡛ࡣ㸪೺ᖖ⪅ࢆᑐ㇟࡟㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓస
ᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪సᴗάື࡟ᑐࡍࡿ୙Ᏻࡣ㍍ῶࡋ㸪๪஺ឤ⚄⤒ࡀඃ఩࡟స⏝ࡍࡿ
ࡇ࡜࡛㸪⮬ᚊ⚄⤒ᶵ⬟≧ែࢆᩚ࠼ࡿྍ⬟ᛶࢆሗ࿌ࡋࡓ㸬➨ 3❶࡛ࡣ㸪ᮏ◊✲࡛ࡣ㸪ᆅ
ᇦᅾఫࡢ⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿసᴗ⒪ἲ௓ධ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟࠾ࡼࡧ⮬ᚊ⚄⤒ᶵ⬟
࡟୚࠼ࡿኚ໬ࢆ᳨ウࡍࡿࡇ࡜ࢆ┠ⓗ࡜ࡋࡓ㸬
3.2 ◊✲᪉ἲ
 3.2.1㸬ᑐ㇟⪅࣭ᮇ㛫
 ᮏ◊✲ࡢᑐ㇟⪅ࡣ㸪⢭⚄㞀ᐖࡀ࠶ࡾ㸪◊✲༠ຊ᪋タ࡛࠶ࡿ≉ᐃ㠀Ⴀ฼άືἲேࡢ㐠
Ⴀࡍࡿ᪋タ࡟㏻ᡤࡋ࡚࠸ࡿࡶࡢ࡜ࡋࡓ㸬ᑐ㇟⪅ࡣ◊✲⤌⧊ࡀ❧᱌ࡋࡓసᴗ⒪ἲࣉࣟࢢ
࣒ࣛ࡟ཧຍ࡛ࡁࡿ࡜᪋タ㛗ࡀุ᩿ࡋࡓ⪅࡛◊✲࡟ྠពࢆᚓࡓ 22ྡ࡜ࡋࡓ㸬ᑐ㇟⪅ࡣ
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22ྡ㸦⏨ᛶ 9ྡ㸪ዪᛶ 13ྡ㸧࡛ᖹᆒᖺ㱋 38.5ṓ㸦19-72ṓ㸧㸪௓ධ⩌ࡢᖹᆒᖺ㱋
39.5ṓ㸦19-72ṓ㸧㸪ヨ⾜㘒ㄗ⩌ᖹᆒᖺ㱋 37.5ṓ㸦23-61ṓ㸧࡛࠶ࡗࡓ㸬ᑐ㇟⪅ࡣⓏ
㘓ࡉࢀḟ➨஺஫࡟ 2⩌㸦௓ධ⩌ 11ྡࠕ⏨ᛶ㸸5ྡ㸪ዪᛶ㸸6ྡࠖ㸪ヨ⾜㘒ㄗ⩌ 11ྡ
ࠕ⏨ᛶ㸸㸲ྡ㸪ዪᛶ㸵ྡࠖ㸧࡟᣺ࡾศࡅࡽࢀࡓ㸬⑌ᝈྡࡣ⤫ྜኻㄪ⑕ 16ྡ㸦௓ධ⩌
6ྡ㸪ヨ⾜㘒ㄗ⩌ 10ྡ㸧㸪▱ⓗ㞀ᐖ 4ྡ㸦௓ධ⩌ 3ྡ㸪ヨ⾜㘒ㄗ⩌ 1ྡ㸧㸪⚄⤒⑕ 2
ྡ㸦௓ධ⩌ 2ྡ㸧࡛࠶ࡗࡓ㸬≉ᐃ㠀Ⴀ฼άືἲேࡢ㐠Ⴀࡍࡿ᪋タ࡛ࡣ㸪⢭⚄࣭▱ⓗ㞀
ᐖ⪅ࢆᑐ㇟࡟㸪ᑵປ⛣⾜ᨭ᥼㸪ᑵປ⥅⥆ᨭ᥼ࢆᐇ᪋ࡋ࡚࠸ࡿ㸬⑓㝔ࢆ㏥㝔ࡣࡋ࡚࠸ࡿ
ࡀ♫఍㐺ᛂࡢ㏵ୖ࡟࠶ࡿ฼⏝⪅ࡀከᩘ㏻ࡗ࡚࠾ࡾ㸪ᮏ◊✲ࡢᑐ㇟⪅ࡣ㐌 2㹼5ᅇ㈍኎
ࡸㄪ⌮➼ࡢάືࢆᐇ᪋ࡋ࡚࠸ࡿ㸬ᮏ◊✲ࡣ㸪රᗜ་⒪኱Ꮫ೔⌮ጤဨ఍ࡢᢎㄆ㸦ᢎㄆ␒
ྕ➨ 17008ྕ㸧ࢆᚓ࡚㛤ጞࡉࢀࡓ㸬◊✲ᐇ᪋ᮇ㛫ࡣᖹᡂ 29ᖺ 9᭶ 13᪥࠿ࡽᖹᡂ 30
ᖺ 3᭶ 31᪥࡛࠶ࡗࡓ㸬

3.2.2㸬 ᐃ㡯┠
  ᮏ◊✲࡛ࡣ㸪సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢ௓ධ๓࡟㸪⡆᫆⢭⚄⑕≧ホ౯ᑻᗘࢆᐇ᪋ࡋ
࡚ᑐ㇟⪅ࡢ⢭⚄⑕≧ࢆホ౯ࡋࡓ㸬ࡲࡓ㸪➨ 2❶࡜ྠᵝ࡟⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨
ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ௓ධ⩌άື
๓㸦pre-Intervention: prI㸧㸪௓ධ⩌άືᚋpost- Intervention: poI㸪ヨ⾜㘒ㄗ⩌ά
ື๓pre-trial and error: prT㸪ヨ⾜㘒ㄗ⩌άື⤊஢ᚋ㸦post-trial and error: poT㸧
࡟ ᐃࡋࡓ㸬
ձ⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ
 ⢭⚄⑕≧ 18㡯┠࡟ࡘ࠸࡚㸪㝧ᛶ⑕≧㸦ᛮ⪃ゎయ㸪⾠ወⓗ࡞⾜ືࡸጼໃ㸪␲ᝨ㸪ᗁ
ぬ㸪ᛮ⪃ෆᐜࡢ␗ᖖ㸧㸪㝜ᛶ⑕≧㸦ឤ᝟ⓗᘬࡁࡇࡶࡾ㸪㐠ືῶ㏥㸪㠀༠ㄪᛶ㸪ឤ᝟㕌
㯞㸧㸪㌄⑕≧㸦㄂኱ᛶ㸪㧗ᥭẼศ㸪⢭⚄㐠ືᛶ⯆ዧ㸧㸪Ẽศኚㄪ㸦୙Ᏻ㸪⨥ᴗឤ㸪⥭
ᙇ㸪ᢚ࠺ࡘẼศ㸧㸪ᚰẼ⑕≧㸦ᚰẼⓗッ࠼㸪ᩛព㸧ࡢ 5ᅉᏊ࡟ศ㢮ࡋ㸪ྛᅉᏊࡢᖹᆒ
ᚓⅬ㸪୰ኸ್㸪᭱ᑠ್㸪᭱኱್ࢆồࡵࡓ㸬ホ౯ᑻᗘࡢᖹᆒᚓⅬ࡟ࡼࡾᑐ㇟⪅ࡢ⢭⚄⑕
≧ࢆໟᣓⓗ࡟ホ౯࡛ࡁࡿ [17]㸬

3.2.3㸬ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛ
 ᮏ◊✲࡛ࡣ㸪➨ 2❶࡜ྠᵝ࡟㸪⢭⚄⛉సᴗ⒪ἲ࡛ᐇ᪋ࡉࢀࡿάື࡛࠶ࡾ㸪ᗄࡘ࠿ࡢ
ᕤ⛬ࢆ✚ࡳ㔜ࡡ࡚సᴗ㐙⾜ࡍࡿᚲせࡀ࠶ࡿࢫࢸࣥࢩࣝࢆ㑅ᢥࡋࡓ㸬ᑐ㇟⪅㸦22ྡ㸧
ࢆⓏ㘓ࡉࢀḟ➨஺஫࡟ 2⩌㸦௓ධ⩌ 11ྡ㸪ヨ⾜㘒ㄗ⩌ 11ྡ㸧࡟ศ㢮ࡋࡓ㸬ࡑࡢᚋ
࡟㸪◊✲⪅ࡀᑐ㇟⪅ࡢ⢭⚄⑕≧ࢆ⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ࡟ࡼࡾホ౯ࢆ⾜ࡗࡓ㸬సᴗά
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ື᫬㛫ࡣ 15ศ࡛ྠࡌ⎔ቃタᐃ࡛ᐇ᪋ࡋࡓ㸬ྠࡌᐇ⩦ᐊ࡛Ẽ ࡣ 28ᗘ㸪◊✲⪅࡜ 1ᑐ
1ࡢ⎔ቃ࡛㸪◊✲⪅࡜ࡣ㸪㢦ぢ▱ࡾࡢ㛵ಀ࡛࠶ࡗࡓ㸬඲ᑐ㇟⪅ࡣ㸪సᴗάືࡢࢫࢸࣥ
ࢩࣝࡣయ㦂ࡋࡓ⤒㦂ࡣ࠶ࡿࡀ㸪௒ᅇࡢసᴗᕤ⛬ࡣึࡵ࡚ࡢయ㦂࡛࠶ࡗࡓ㸬ᮏ◊✲࡛ᑐ
㇟⪅࡟㛵ࢃࡿ ྡࡢ◊✲⪅ࡣ㸪సᴗ⒪ἲኈࡢ㈨᱁ࢆ᭷ࡋ࡚࠾ࡾ㸪సᴗ⒪ἲ࡛ࢫࢸࣥࢩ
ࣝࢆᐇ᪋ࡋࡓ⤒㦂ࡀ࠶ࡾ㸪௒ᅇࡢసᴗ⒪ἲ௓ධ࡟⢭㏻ࡋ࡚࠸ࡿ㸬సᴗ⒪ἲ௓ධࡣ➨ 2
❶࡜ྠᵝ࡟௓ධ⩌࡛ࡣ㸪ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢ
௓ධࢆᐇ᪋ࡋࡓ㸬ᑐ㇟⪅࡟ࡣฟ᮶ࡿ㝈ࡾసᴗάືࢆ୺యⓗ࡟⾜ࡗ࡚ࡶࡽ࠺ࡼ࠺࡟ಁࡋ
ࡓ㸬ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ᝟ࢆඹ᭷
ࡋࡓ㸬◊✲⪅ࡣᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮
ࢻࣂࢵࢡࢆ⾜ࡗࡓ㸬ヨ⾜㘒ㄗ⩌ࡶ➨ 2❶࡜ྠᵝ࡟㸪◊✲⪅ࡀసᴗάືࢆᥦ♧ࡋ㸪ཱྀ㢌
࡛సᴗάືࡢෆᐜࢆㄝ᫂ࡋࡓ࠶࡜㸪ᑐ㇟⪅ࡣㄝ᫂᭩ࢆぢ࡚㸪⮬ࡽ⪃࠼࡞ࡀࡽసᴗάື
ࢆ⾜࠺ࡼ࠺࡟ᣦᑟࡋࡓ㸬సᴗάື࡛㛫㐪࠸ࡀ࠶ࢀࡤᣦ᦬ࡍࡿࡀ㸪ఱࡀ㛫㐪ࡗ࡚࠸ࡿ࠿
ࡣලయⓗ࡟ᣦ᦬ࡏࡎ࡟㸪⮬ࡽㄝ᫂᭩ࢆぢ࡚⪃࠼ࡿࡼ࠺࡟ᣦᑟ㸪᥼ຓࢆᐇ᪋ࡋࡓ[36]㸬
3.2.4㸬ࢹ࣮ࢱࡢศᯒ᪉ἲ
 ⤫ィゎᯒࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟ
ࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ௓ධ⩌άື๓㸦pre-Intervention: prI㸧㸪௓ධ⩌άື
ᚋ㸦post- Intervention: poI㸧㸪ヨ⾜㘒ㄗ⩌άື๓㸦pre-trial and error: prT㸧㸪ヨ⾜
㘒ㄗ⩌άືᚋ㸦post-trial and error: poT㸧࡟ࡘ࠸࡚㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢసᴗά
ື㛤ጞ๓ᚋ࡛ẚ㍑ࢆ⾜ࡗࡓ㸬⤫ィゎᯒࡣ㸪ձṇつᛶࡢ᳨ᐃ㸦Shapiro-Wilk᳨ᐃ㸧᳨ᐃ
ࢆ⾜ࡗࡓ㸬ࡑࡢᚋ࡟஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋ஺஫స⏝࡟ࡘ࠸᳨࡚ウࡋ㸪ղࡑࡢᚋࡢ
ከ㔜ẚ㍑࡜ࡋ᳨࡚ᐃࢆ 3ᅇ௨ୖ⧞ࡾ㏉ࡍ࡜᭷ពỈ‽ࡣ㧗ࡃ࡞ࡿࡓࡵ㸦ከ㔜ᛶࡢၥ
㢟㸧㸪2ᶆᮏࡢ t᳨ᐃࡶࡋࡃࡣMann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓᚋ࡟ Benjamini-
Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ FDR㸦False Discovery rate)ཬࡧ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬⬦
Ἴ ᐃࡣ㸪⬦Ἴ᣺ᖜ್࡜⬦Ἴ㛗ࡢᩘ್ࡢ 1ศ㛫ࡢ࠺ࡕ 50ࡢᏳᐃࡋࡓ⬦Ἴࢹ࣮ࢱࡢᖹ
ᆒ್ࢆศᯒᑐ㇟࡜ࡋࡓ㸬⤫ィゎᯒࢯࣇࢺࡣ㹐ࢆ౑⏝ࡋࡓ㸬ྛ᳨ᐃࡢ᭷ពỈ‽ࡣ 5㸣࡜
ࡋࡓ㸬

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3.3 ⤖ᯝ
3.3.1㸬⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ
ࡲࡓ㸪⾲ 3-1࡟♧ࡍ࡜࠾ࡾ㸪⡆᫆⢭⚄⑕≧ホ౯ᑻᗘࡢྜィⅬࡢᖹᆒⅬ 1.78Ⅼ㸦௓ධ
⩌ 1.94Ⅼ㸪ヨ⾜㘒ㄗ⩌ 1.91Ⅼ㸧࡛࠶ࡗࡓ㸬ᚰẼⓗッ࠼ࡢ㡯┠ࡀᖹᆒⅬ 3.41Ⅼ㸦௓ධ
⩌ 3.36Ⅼ㸪ヨ⾜㘒ㄗ⩌ 3.32Ⅼ㸧㸪୙Ᏻࡢ㡯┠ࡀᖹᆒⅬ 3.50Ⅼ㸦௓ධ⩌ 3.36Ⅼ㸪ヨ⾜
㘒ㄗ⩌ 3.91Ⅼ㸧࡜ࠕ୰➼ᗘࠖ࠿ࡽࠕࡸࡸ㧗ᗘࠖࡢホ౯࡛࠶ࡗࡓࡀ㸪ࡑࡢ௚ࡢ㡯┠ࡣ 3
Ⅼ௨ୗ࡛࠶ࡗࡓ㸬ホ౯࡜ࡋ࡚ࡣࠕࡈࡃ㍍ᗘࠖ࠿ࡽࠕ㍍ᗘࠖࡢ⢭⚄⑕≧ࡢホ౯࡛࠶ࡗ
ࡓ㸬௓ධ⩌࡜ヨ⾜㘒ㄗ⩌࡛⢭⚄⑕≧࡟ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬

⾲ 3-1 ⡆᫆⢭⚄⑕≧ホ౯ᑻᗘࡢホ౯㡯┠୰ኸ್ࡢẚ㍑
ࠉࠉホ౯㡯┠ Ⅼᩘ ᖹᆒ್
ᛮ⪃ゎయ  
⾠ወⓗ࡞⾜ືࡸጼໃ  
␲ᝨ  
ᗁぬ  
ᛮ⪃ෆᐜࡢ␗ᖖ  
ឤ᝟ⓗᘬࡁࡇࡶࡾ  
㐠ືῶ㏥  
㠀༠ㄪᛶ  
ឤ᝟㕌㯞  
㄂኱ᛶ  
㧗ᥭẼศ  
⢭⚄㐠ື⯆ዧ  
୙Ᏻ  
⨥ᴗឤ  
⥭ᙇ  
ᢚ࠺ࡘẼศ  
ᚰẼⓗッ࠼  
ᩛព  
ྜィⅬ    
ᩘ್ࡣ୰ኸ್᭱ᑠ್᭱኱್࡜ࡍࡿ㸬
3.3.2㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
 ೺ᖖ⪅ࡢ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫ࡢ ඖ㓄⨨ศᩓศᯒࡢ⤖ᯝࢆ⾲ 3-
2࡟♧ࡍ㸬
௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪஘
ᩘࢸࢫࢺ࡛஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦F㸦1, 42㸧= 4.2087 , p = 0.0425㸧㸬
➨ 3❶                                   
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⾲ 3-2⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫ࡢ 2ඖ㓄⨨ศᩓศᯒ
௓ධ⩌䞉ヨ⾜㘒ㄗ⩌㛫 సᴗάື๓ᚋ㛫 ஺஫స⏝
ᚰᢿኚື್䚷䚷 0.562 0.168 1.000
༢⣧཯ᛂ᫬㛫 0.145 0.941 0.780
஘ᩘ䝔䝇䝖 0.084  0.005*   0.042*
୍⯡ᛶ⮬ᕫຠຊឤ 㻡ẁ㝵ホᐃ್ 0.100  0.015* 䚷0.023*
⥭ᙇ䞉୙Ᏻ 0.401 0.2393 0.472
ᢚ䛖䛴䞉ⴠ䛱㎸䜏 0.955 0.295 0.550
ᛣ䜚䞉ᩛព 0.508 0.264 0.353
άẼ 0.955 0.295 0.550
⑂ປ 0.417 0.170 0.372
ΰ஘ 0.857 0.298 0.791
⬦Ἴ᣺ᖜ್  0.009*   0.034 *    0.002 *
⬦Ἴ㛗䚷䚷䚷䚷䚷䚷   0.049 *   0.037 *   0.040*
ホ౯㡯┠
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
Ẽศ䝥䝻䝣䜱䞊䝹᳨ᰝ
ᣦᑤᐜ✚⬦Ἴ

*P<0.05
⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 3-3࡛♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕
ࣝࢥࢡࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ
࡟ࡣ㸪Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-
Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪఍ධ⩌࡛ࡣ㸪άືᚋࡢ
஘ᩘࢸࢫࢺࡣ㸪άື๓ࡢ஘ᩘࢸࢫࢺ࡜ẚ㍑ࡋ࡚㸪᭷ព࡟ప್ࢆ♧ࡋࡓ㸬
➨ 3❶                                   
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⾲ 3-3 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑
㡯┠ ⩌๓ᚋ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻦㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.140 2 0.420
㻭㻦㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.641 5 0.770
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.597 4 0.896
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.104 1 0.626
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.701 6 0.701
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.422 3 0.844
㻭㻦㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.4623 5 0.555
㻭㻦㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.1310 2 0.393
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.2564 3 0.513
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.3131 4 0.470
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.1030 1 0.618
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.8053 6 0.805
㻭㻦㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0007 1 *0.004
㻭㻦㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.5502 5 0.660
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.9238 6 0.924
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.0309 2 0.093
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.0454 3 0.091
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.2243 4 0.336
㻖p < 0.05
ᚰᢿኚື್
༢⣧཯ᛂ᫬㛫
஘ᩘ䝔䝇䝖

௓ධ⩌ࡢάື๓࡜άືᚋࡢ⤖ᯝࢆ⾲ 3-4࡟♧ࡍ㸬௓ධ⩌άືᚋࡢ஘ᩘࢸࢫࢺࡣ㸪௓
ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡑࢀ௨እࡢ㡯┠࡛࠶ࡿ㸪ᚰᢿኚື್㸪༢
⣧཯ᛂ᫬㛫ࡣኚ໬ࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
ヨ⾜㘒ㄗ⩌ࡢάື๓࡜άືᚋࡢ⤖ᯝࢆ⾲ 3-5࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌࡟㛵ࡋ࡚ࡣ㸪ࡍ࡭
࡚ࡢ㡯┠࡛ኚ໬ࡀࡳࡽࢀ࡞࠿ࡗࡓ㸬ࡲࡓ㸪௓ධ⩌㸪ヨ⾜㘒ㄗ⩌ඹ࡟ᥥ⏬ἲࡣάື๓ᚋ
࡛඲ဨࡀᬑ㏻⏬࡛࠶ࡾ㸪ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸦ᅗ 3-3㸧㸦ᅗ 3-4㸧㸬
➨ 3❶                                   
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⾲ 3-4 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦௓ධ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
㻝䠊ᚰᢿኚື್䠄PRD䠅 6.0 (3.0–12.0) 9.0 (4.0–11.0) 0.412
䠎䠊༢⣧཯ᛂ䠄RCT㻕 22.0 (9.7–41.3) 19.3 (9.3–43.7) 0.554
䠏䠊஘ᩘ䝔䝇䝖䠄DOR䠅 1.25 (0.89–1.56) 0.98 (0.54–1.40) 㻖0.004
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 㻖p < 0.05
 
⾲ 3-5 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏 p್
㻝䠊ᚰᢿኚື್䠄PRD䠅 6.0 (4.0–9.0) 6.0 (4.0–13.0) 0.843
䠎䠊༢⣧཯ᛂ䠄RCT㻕 19.0 (10.0–26.3) 19.0 (10.7–30.3) 0.805
䠏䠊஘ᩘ䝔䝇䝖䠄DOR䠅 1.30 (0.70–2.20) 1.30 (0.70–1.70) 0.366
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 n.s
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ௓ධ⩌ࡢάື๓ᚋࡢ⤖ᯝࢆࢢࣛࣇᅗ 3-1࡟♧ࡍ㸬
ᚰᢿኚື್ࡣ⦪㍈࡟⬦Ἴᩘࡢᕪ㸪ᶓ㍈࡟άື๓ᚋ㸪༢⣧཯ᛂ᫬㛫ࡣ㸪⦪㍈࡟≀ᕪࡋ
ࡢⴠୗࢆ࡜ࡽ࠼ࡿࡲ࡛ࡢ㊥㞳㸪ᶓ㍈࡟άື๓ᚋ㸪஘ᩘࢸࢫࢺࡣ⦪㍈࡟஘ᩘᗘࡢᚓⅬ㸪
ᶓ㍈࡟άື๓ᚋࢆ♧ࡍ㸬௓ධ⩌άືᚋࡢ஘ᩘࢸࢫࢺࡣ㸪௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព
࡟ప್ࢆ♧ࡋࡓ㸬ᅗ 3-2࡟⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢヨ⾜㘒ㄗ⩌ࡢάື๓ᚋࡢ⤖
ᯝࢆࢢࣛࣇ࡟♧ࡍ㸬ᚰᢿኚື್㸪༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺࡣ᭷ព࡞ኚ໬ࡀㄆࡵࡽࢀ
࡞࠿ࡗࡓ㸬
➨ 3❶                                   
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ᅇ
ᩘ
䠋
ศ
௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
䠄A䠅ᚰᢿኚື್
14
10
8
6
4
0
䠷 ᅇ 䠹
 ᐃᅇᩘ
䠄B䠅༢⣧཯ᛂ᫬㛫
௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
[cm]
40
30
20
10
50
40
30
50
0
12
n.s n.s
       
௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
2.5
1.8
1.6
1.4
0.0
1.2
1.0
0.8
0.6
䠷Ⅼ䠹
䠄C䠅஘ᩘᗘ
ᅗ 3-1⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ୰ኸ್
୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆୖ
➃ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
➨ 3❶                                   
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ᅇ
ᩘ
䠋
ศ
ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
䠄A䠅ᚰᢿኚື್
14
10
8
6
4
0
䠷 ᅇ 䠹
 ᐃᅇᩘ
䠄B䠅༢⣧཯ᛂ᫬㛫
ヨ⾜㘒ㄗ⩌䠄άື๓䠅ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
[cm]
40
30
20
10
50
30
25
35
0
12
n.s n.s

ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
2.5
2.4
2.2
2.0
0.0
䠍.8
1.6
1.4
1.2
䠷Ⅼ䠹
䠄C䠅஘ᩘᗘ
n.s
ᅗ 3-2 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ୰ኸ್ 㸦ヨ⾜㘒ㄗ⩌㸧
 ୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢୖ➃
ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
➨ 3❶                                   
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3.3.3. ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪஺஫
స⏝ࡀㄆࡵࡽࢀࡓ㸦F㸦1, 42㸧= 5.2409, p = 0.023㸧㸬 
⤫ィ⤖ᯝࢆ⾲ 3-6࡟♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕ࣝࢥࢡ
ࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪
Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-
Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌ࡢάືᚋࡢ 5ẁ
㝵ホᐃ್ࡣ㸪άື๓ࡢ 5ẁ㝵ホᐃ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬 
 
  ⾲ 3-6 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑ 
 
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.003 1       *0.018
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.466 5 0.559
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.299 2 0.897
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.320 3 0.641
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.425 4 0.638
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.588 6 0.588
㻖p < 0.05  
௓ධ⩌ࡢάື๓㸪άືᚋࡢ⤫ィ⤖ᯝࢆ⾲ 3-7࡟♧ࡍ㸬௓ධ⩌ࡢάືᚋࡢ 5ẁ㝵ホᐃ
್ࡣ㸪άື๓ࡢ 5ẁ㝵ホᐃ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬
ヨ⾜㘒ㄗ⩌ࡢάື๓㸪άືᚋࡢ⤫ィ⤖ᯝࢆ⾲ 3-8࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌ࡣάືᚋ࡜ά
ື๓ࢆẚ㍑ࡋ࡚᭷ពᕪࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
⾲ 3-7 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦௓ධ⩌㸧    
䚷୍⯡ᛶ⮬ᕫຠຊឤ άື๓ άືᚋ ㄪᩚ῭䜏 p್
䠑ẁ㝵ホᐃ್ 2 (1 – 4) 3 (2 – 5) 㻖 0.018
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 㻖p < 0.05  
 
 
 
➨ 3❶                                   
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⾲ 3-8 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧 
䚷୍⯡ᛶ⮬ᕫຠຊឤ άື๓ άືᚋ ㄪᩚ῭䜏p್
䠑ẁ㝵ホᐃ್ 3 (1 – 5) 3 (1 – 5) 0.588
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䠊 n.s  
 
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢάື๓ᚋࡢ⤖ᯝࢆᅗ 3-3㸪ᅗ 3-4࡟ࢢࣛࣇ࡛♧ࡍ㸬⦪
㍈࡟ 5ẁ㝵ホᐃ್ࡢᚓⅬ㸪ᶓ㍈࡟άື๓ᚋࢆ♧ࡍ㸬௓ධ⩌ࡢάືᚋࡢ 5ẁ㝵ホᐃ್
ࡣ㸪άື๓ࡢ 5ẁ㝵ホᐃ್࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪ヨ⾜㘒ㄗ⩌ࡣ᭷ព
࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 
 
    
௓ධ⩌䠄άື๓䠅 ௓ධ⩌䠄άືᚋ䠅
6
2
4
0
䠷Ⅼ 䠹
8
 
୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢୖ➃
ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
      ᅗ 3-3 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢ୰ኸ್㸦௓ධ⩌㸧
➨ 3❶                                   
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      
䠷Ⅼ 䠹
ヨ⾜㘒ㄗ⩌䠄άື๓䠅 ヨ⾜㘒ㄗ⩌䠄άືᚋ䠅
5
4
3
2
1
n.s
 ୰ኸࡢኴ⥺ࡣ୰ኸ್㸪⟽ୖ➃ࡣ➨ 3ᅄศ఩ᩘ㸪⟽ୗ➃ࡣ➨ 1ᅄศ఩ᩘ㸪ࡦࡆࡢ
ୖ➃ࢆ᭱኱್㸪ࡦࡆࡢୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
ᅗ 3-4 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢ୰ኸ್㸦ヨ⾜㘒ㄗ⩌㸧
3.3.4. Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
 ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪ࡍ࡭
࡚ࡢ㡯┠࡛஺஫స⏝ࡀㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 
 ⤫ィ⤖ᯝࢆ⾲ 3-9࡛♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕ࣝࢥࢡ
ࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪
Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-
Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌㸪ヨ⾜㘒ㄗ⩌ඹ
࡟ࡍ࡭࡚ࡢ㡯┠࡛᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 
 
 
 
 
 
 
 
➨ 3❶                                   
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⾲ 3-9 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑
㡯┠ ⩌๓ᚋ p್ 㡰఩ ㄪᩚ῭䜏  p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.446 4 0.669
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.276 3 0.552
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.894 6 0.894
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.036 2 0.108
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.692 5 0.830
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.011 1 0.063
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.051 1 0.308
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.816 5 0.979
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.686 4 1.029
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.353 3 0.705
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.973 6 0.973
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.092 2 0.276
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.014 1 0.084
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.947 6 0.947
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.485 4 0.728
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.117 2 0.351
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.323 3 0.647
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.540 5 0.648
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.057 1 0.342
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.742 5 0.890
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.429 3 0.858
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.692 4 1.038
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.792 6 0.792
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.411 2 1.233
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.780 6 0.780
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.093 3 0.186
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.531 4 0.797
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.086 2 0.258
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.716 5 0.860
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.032 1 0.192
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.023 1 0.138
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.765 5 0.918
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.431 3 0.862
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.502 4 0.753
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.950 6 0.950
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.157 2 0.472
㻖p < 0.05
ΰ஘
⥭ᙇ䞉୙Ᏻ
ᢚ䛖䛴䞉ⴠ䛱㎸䜏
ᛣ䜚䞉ᩛព
άẼ
⑂ປ
 
௓ධ⩌ࡢάື๓࡜άືᚋࡢ⤖ᯝࢆ⾲ 3-10࡟♧ࡍ㸬௓ධ⩌ࡣࡍ࡭࡚ࡢ㡯┠࡛᭷ព࡞
ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 
➨ 3❶                                   
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ヨ⾜㘒ㄗ⩌ࡢάື๓࡜άືᚋࡢ⤖ᯝࢆ⾲ 3-11࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌ࡣࡍ࡭࡚ࡢ㡯┠
࡛᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 
 
⾲ 3-10 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦௓ධ⩌㸧
ホ౯㡯┠ ௓ධ๓ ௓ධᚋ ㄪᩚ῭䜏 p್
䠍䠊⥭ᙇ䞉୙Ᏻ䠄TA㻕 ဨ㸧 ဨ㸧 0.669
䠎䠊ᢚ䛖䛴䞉ⴠ䛱㎸䜏䠄D) ဨ㸧 44.0(39.0-63.0㸧 0.308
䠏䠊ᛣ䜚䞉ᩛព䠄AH㻕 ဨ㸧 ဨ㸧 0.08
䠐䠊άẼ䠄V㻕 39.0㸦ဨ㸧 ဨ㸧 0.342
䠑䠊⑂ປ䠄F㻕 ဨ㸧 ဨ㸧 0.78
䠒䠊ΰ஘䠄C䠅 ဨ㸧 ဨ㸧 0.138
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䚹 n.s   
 
 
⾲ 3-11 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡟࠾ࡅࡿホ౯㡯┠୰ኸ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧 
ホ౯㡯┠ ௓ධ๓ ௓ධᚋ ㄪᩚ῭䜏 p್
䠍䠊⥭ᙇ䞉୙Ᏻ䠄TA㻕 ဨ㸧 ဨ㸧 0.063
䠎䠊ᢚ䛖䛴䞉ⴠ䛱㎸䜏䠄D) ဨ㸧 ဨ㸧 0.276
䠏䠊ᛣ䜚䞉ᩛព䠄AH㻕 ဨ㸧 ဨ㸧 0.648
䠐䠊άẼ䠄V㻕 ဨ㸧 ဨ㸧 0.233
䠑䠊⑂ປ䠄F㻕 ဨ㸧 ဨ㸧 0.78
䠒䠊ΰ஘䠄C䠅 ဨ㸧 ဨ㸧 0.472
ᩘ್䛿୰ኸ್䠄᭱ᑠ್䠈᭱኱್䠅䛸䛩䜛䚹 n.s 
Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢάື๓ᚋࡢ⤖ᯝࢆᅗ 3-5࡟ࢢࣛࣇ࡟♧ࡍ㸬⦪㍈࡟ᚓⅬ㸪ᶓ
㍈࡟άື๓ᚋ࡜ホ౯㡯┠ࢆ♧ࡍ㸬௓ධ⩌㸪ヨ⾜㘒ㄗ⩌࡜ࡶ࡟᭷ព࡞ኚ໬ࢆㄆࡵࡽࢀ࡞
࠿ࡗࡓ㸬
➨ 3❶                                   
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30
35
40
45
50
55
60
65
70
75
80
85
άື๓ άືᚋ
⥭ᙇ䞉୙Ᏻ
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠷Ⅼ䠹
35
40
45
50
55
60
65
70
75
80
85
άື๓ άືᚋ
ᢚ䛖䛴䞉ⴠ䛱㎸䜏
௓ධ⩌
ヨ⾜㘒ㄗ⩌
n.s䠷Ⅼ䠹n.s
25
30
35
40
45
50
55
60
65
70
75
80
85
άື๓ άືᚋ
ᛣ䜚䞉ᩛព
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠷Ⅼ䠹 n.s
25
30
35
40
45
50
55
60
65
70
75
80
85
άື๓ άືᚋ
άẼ
௓ධ⩌
ヨ⾜㘒ㄗ⩌
n.s䠷Ⅼ䠹
25
30
35
40
45
50
55
60
65
70
75
80
85
άື๓ άືᚋ
⑂ປ
௓ධ⩌
ヨ⾜㘒ㄗ⩌
䠷Ⅼ䠹 n.s
30
35
40
45
50
55
60
65
70
75
80
85
άື๓ άືᚋ
ΰ஘
௓ධ⩌
ヨ⾜㘒ㄗ⩌
n.s䠷Ⅼ䠹
    
     Ⅼࡣ୰ኸ್㸪㧗ప⥺ࡢୖ➃ࡣ᭱኱್㸪ୗ➃ࡣ᭱ᑠ್ࢆ♧ࡍ㸬
ᅗ 3-5 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ୰ኸ್㸦௓ධ⩌㸪ヨ⾜㘒ㄗ⩌㸧
➨ 3❶                                   
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3.3.5. ᣦᑤᐜ✚⬦Ἴ
  ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪⬦
Ἴ᣺ᖜ್㸪⬦Ἴ㛗࡜ࡶ࡟஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦ࡑࢀࡒࢀ F㸦1, 42㸧= 0.096,p 
=0.0028 ; F㸦1, 42㸧= 4.466, p =0.040 㸧㸬
⤫ィゎᯒࡢ⤖ᯝࢆ⾲ 3-12࡛♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪t᳨
ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪Mann-Whitneyࡢ᳨ᐃ
ࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-Hochberg㸦BH㸧ἲࢆ⏝࠸࡚
p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬ࡑࡢ⤖ᯝ㸪௓ධ⩌ࡣ㸪άືᚋࡢ⬦Ἴ᣺ᖜ್ࡣάື๓ࡢ⬦Ἴ᣺ᖜ
್࡜ẚ㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬 ࡲࡓ㸪௓ධ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ヨ⾜㘒
ㄗ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್㸪άືᚋࡢ⬦Ἴ᣺ᖜ್࡜άືᚋࡢヨ⾜㘒ㄗ⩌ࡢ⬦Ἴ᣺ᖜ್
ࢆẚ㍑ࡍࡿ࡜㸪௓ධ⩌ࡣヨ⾜㘒ㄗ⩌࡜ẚ㍑ࡋ࡚᭷ព࡟⬦Ἴ᣺ᖜ್ࡀ㧗࠿ࡗࡓ㸬
⾲ 3-12 ᣦᑤᐜ✚⬦Ἴࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑
㡯┠ ⩌๓ᚋ p್ 㡰఩ ㄪᩚ῭䜏  p್
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0001 1 㻌䚷㻌㻖0.0062
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.010 2 䚷㻌㻌㻖0.030
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.0750 4 0.113
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.1010 5 0.121
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.0651 3 0.130
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.5771 6 0.577
㻭㻘㻮䠄௓ධ⩌๓䚸௓ධ⩌ᚋ䠅 0.0038 1 㻖0.022
㻭㻘㻯䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗ๓䠅 0.0507 2 0.152
㻭㻘㻰䠄௓ධ⩌๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1472 4 0.221
㻮㻘㻯䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗ๓䠅 0.0975 3 0.195
㻮㻘㻰䠄௓ධ⩌ᚋ䚸ヨ⾜㘒ㄗᚋ䠅 0.3294 5 0.395
㻯㻘㻰䠄ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.9783 6 0.978
㻖p < 0.05
⬦Ἴ᣺ᖜ್
⬦Ἴ㛗

 ௓ධ⩌ࡢάື๓࡜άືᚋࡢ⤖ᯝࢆ⾲ 3-13࡟♧ࡍ㸬௓ධ⩌࡛ࡣ㸪άືᚋࡢ⬦Ἴ᣺ᖜ
್ࡣάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ẚ㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪⬦Ἴ㛗ࡶάື๓ࡢ
⬦Ἴ᣺ᖜ್࡜ẚ㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬
ヨ⾜㘒ㄗ⩌ࡢάື๓࡜άືᚋࡢ⤖ᯝࢆ⾲ 3-14࡟♧ࡍ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ᣺
ᖜ㸪⬦Ἴ㛗࡜ࡶ࡟᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬
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⾲ 3-13 ᣦᑤᐜ✚⬦Ἴ࡟࠾ࡅࡿホ౯㡯┠ᖹᆒ್ࡢẚ㍑㸦௓ධ⩌㸧
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏  p್
㻝㻚⬦Ἴ᣺ᖜ್ 361.783±221.895 851.613±254.272 㻖0.006
㻞㻚⬦Ἴ㛗 0.646±0.208 0.907±0.074 㻖0.022
㻖p < 0.05
 
⾲ 3-14 ᣦᑤᐜ✚⬦Ἴ࡟࠾ࡅࡿホ౯㡯┠ᖹᆒ್ࡢẚ㍑㸦ヨ⾜㘒ㄗ⩌㸧 
ホ౯㡯┠ άື๓ άືᚋ ㄪᩚ῭䜏  p್
㻝㻚⬦Ἴ᣺ᖜ್ 722.996±415.106 563.006±199.263 0.577
㻞㻚⬦Ἴ㛗 0.803±0.176 0.760±0.184 0.978
n.s

ᣦᑤᐜ✚⬦Ἴࡢάື๓ᚋࡢ⤖ᯝࢆᅗ 3-6࡟ࢢࣛࣇ࡟♧ࡍ㸬⬦Ἴ᣺ᖜ್࡛ࡣ㸪⦪㍈࡟
⬦Ἴ᣺ᖜ್ࡢ ᐃ್ࡢᖹᆒ್㸪ᶓ㍈࡟άື๓ᚋ㸪⬦Ἴ㛗࡛ࡣ㸪⦪㍈࡟⬦Ἴ㛗ࡢ ᐃ್
ࡢᖹᆒ್㸪ᶓ㍈࡟άື๓ᚋホ౯㡯┠ࢆ♧ࡍ㸬௓ධ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್࡜⬦Ἴ㛗࡜ࡶ࡟
άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㸪᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ㸪⬦Ἴ
㛗࡜ࡶ࡟᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬ࡲࡓ㸪⬦Ἴ᣺ᖜ್ࡢ௓ධ⩌ࡢάື๓ࡣヨ⾜㘒
ㄗ⩌ࡢάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬
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      
ᅗ 3-6 ᣦᑤᐜ✚⬦Ἴࡢᖹᆒ್㸦⬦Ἴ᣺ᖜ್㸪⬦Ἴ㛗㸧 
          
3.4 ⪃ᐹ
3.4.1㸬⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ
  ⡆᫆⢭⚄⑕≧ホ౯ᑻᗘࡢྜィⅬࡢᖹᆒⅬ 1.78࡛࠶ࡗࡓ㸬ࡲࡓ㸪ࠕ୰➼ᗘࠖ࠿ࡽ
ࠕࡸࡸ㧗ᗘࠖࡢ㡯┠࡛࠶ࡗࡓࡢࡣ㸪୙Ᏻࡢ㡯┠ࡀᖹᆒⅬ 3.50Ⅼ㸪ᚰẼⓗッ࠼ࡢ㡯┠
ࡀᖹᆒⅬ 3.41࡛࠶ࡗࡓ㸬ホ౯ᑻᗘࡣ 6ẁ㝵࡛ 6Ⅼࡀ㔜ᗘ࡛࠶ࡿࡇ࡜࠿ࡽ㸪⢭⚄⑕≧
ࡣࠕࡈࡃ㍍ᗘࠖ࠿ࡽࠕ㍍ᗘࠖࡢホ౯࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ᮏ◊✲ࡢᑐ㇟⪅ࡣ⤫ྜኻㄪ
⑕࡞࡝ࡢデ᩿ࡀ࠶ࡿࡀ㸪♫఍㐺ᛂࢆ┠ⓗ࡟◊✲༠ຊ᪋タ࡟㏻ᡤࡋ࡚࠸ࡿ㸬⢭⚄㞀ᐖ⪅
࡟࠾ࡅࡿ⾜ື≉ᛶ࡟࠾࠸࡚㸪⤫ྜኻㄪ⑕ᝈ⪅ࡢ⾜ື≉ᛶ࡜ࡋ࡚ḟࡢࡼ࠺࡟㏙࡭࡚࠸
ࡿ㸬⤫ྜኻㄪ⑕ᝈ⪅ࡢ⾜ື≉ᛶ࡜ࡋ࡚㸪ձ୍᫬࡟ࡓࡃࡉࢇࡢㄢ㢟࡟┤㠃ࡍࡿ࡜ΰ஘ࡋ
࡚ࡋࡲ࠺㸪ղ඲యࡢᢕᥱࡀⱞᡭ࡛⮬ศ࡛ẁྲྀࡾࢆࡘࡅࡽࢀ࡞࠸㸪ճ࠶࠸ࡲ࠸࡞≧ἣࡀ
ⱞᡭ㸪մᣦ♧ࡣࡦ࡜ࡘࡦ࡜ࡘලయⓗ࡛࡞࠸࡜⌮ゎ࡛ࡁ࡞࠸㸪յ≧ἣࡢኚ໬࡟ᙅࡃ័ࢀ
ࡿࡢ࡟᫬㛫ࡀ࠿࠿ࡿ㸪նᐜ᫆࡟ࡃࡘࢁࡄࡇ࡜ࡀ࡛ࡁࡎ㸪ᖖ࡟⥭ᙇࡋ࡚࠸ࡿ㸪շ෕ㄯࡀ
㏻ࡌ࡟ࡃࡃ⏕┿㠃┠࡛࠶ࡿ࡜࠸ࡗࡓࡼ࠺࡞≉ᚩࢆ♧၀ࡋ࡚࠸ࡿ㸬௨ୖࡢࡼ࠺࡞⾜ື≉
ᛶࢆ㓄៖ࡋ࡚ᑐ㇟⪅ࡢලయⓗ࡞௓ධ᪉ἲࡢ❧᱌࣭ᐇ᪋ࡍࡿᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ
[38]㸬
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3.4.2㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
 ௓ධ⩌࡛ࡣ㸪஘ᩘࢸࢫࢺࡀ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ㸪ᨵၿࢆ
ㄆࡵࡓ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪ࡍ࡭࡚ࡢ㡯┠࡛ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬ᚰᢿኚື್࡟࠾
࠸࡚㸪⮹ࡽ [11] [12] [13]ࡢሗ࿌࡛ࡣ㸪ᚰᢿኚື್ࡣ㸪⾑ᅽ ᐃࡣ㍍࠸ࢫࢺࣞࢫ࡛࠶
ࡾ㸪࡯࡜ࢇ࡝ࡍ࡭࡚ࡢ౛࡛ቑຍࡍࡿࡢ࡛㸪Ᏻ㟼᫬࡜ࡢ⬦ᕪࢆࡶࡗ࡚㐣ᩄᛶࡢᣦᶆ࡜఩
⨨௜ࡅ࡚࠸ࡿ㸬ᚰᢿኚື್࡛ṇᖖᖹᆒࡣ㸪12ศ௨ୗ࡜ࡉࢀ࡚࠸ࡿࡇ࡜࠿ࡽ㸪௓ධ๓
ᩘ್ࡀṇᖖᇦෆ࡛࠶ࡾ㸪2⩌࡜ࡶ࡟㸪ṇᖖᇦෆࡢᩘ್࡛ኚ໬ࡀ࡞࠿ࡗࡓ࡜⪃࠼ࡽࢀ
ࡿ㸬஘ᩘࢸࢫࢺࡣ㸪୙つ๎࡞㡰ᗎ࡛ᩘᏐࢆⓎ⏕ࡉࡏࡿࡓࡵ࡟࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ⏝
࠸ࡿࡓࡵ㸪๓㢌ⴥᶵ⬟ࡀാࡃᗘྜ࠸ࡀホ౯࡛ࡁࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ㸬⮹ࡽ [11] [12]
[13]ࡣ㸪஘ᩘࢸࢫࢺࡣ࢖࣓࣮ࢪ᧯సㄢ㢟ࡢࡦ࡜ࡘ࡛㸪஘ᩘࡢ࢖࣓࣮ࢪࢆࢸࢫࢺࡢ᫬㛫
୰࡟⥔ᣢࡋ㸪ࡑࡢ࣮࢜࣌ࣞࢩࣙࣥࢆᐇ⾜ࡍࡿ࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࡢࢸࢫࢺ࡛࠶ࡿ࡜㏙
࡭࡚࠸ࡿ㸬సᴗ⒪ἲሙ㠃࡟࠾ࡅࡿᡭᕤⱁάືࢆ⏝࠸ࡓ௓ධ࡟㛵ࡋ࡚ࡣ㸪Wolf [22]ࡽ
ࡀ㸪⤫ྜኻㄪ⑕ᝈ⪅࡟ᑐࡋ࡚సᴗ⒪ἲࢆྵࡴከᵝ࡞௓ධ࡟࠾࠸࡚㸪᳨ᰝㄢ㢟ࡢᡂ⦼࡜
๓㢌ഃ㢌㡿ᇦ࡟ㄆࡵࡽࢀ࡚࠸ࡓ⾑ὶపୗࢆᨵၿࡉࡏࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜ࢆሗ࿌ࡋ࡚࠸
ࡿ㸬ࡲࡓ㸪೺ᖖ⪅ࢆᑐ㇟࡟㸪ᡭᕤⱁάື࡟࠾ࡅࡿᩍᤵ᪉ἲࡢ㐪࠸࡟ࡼࡿ⬻㈿άࡢᵝ┦
࠿ࡽ㸪సᴗ⒪ἲኈࡀᡭ㡰ࢆලయⓗ࡟♧ࡍࡇ࡜࡟ࡼࡾ㸪ᑐ㇟⪅࡟ヨ⾜㘒ㄗࡉࡏࡿࡇ࡜࡜
ẚ㍑ࡋ࡚๓㢌๓㔝㡿ᇦࡢ㈿ά⠊ᅖࡀᗈࡃ࡞ࡾ㸪ᡭ㡰ࢆලయⓗ࡟♧ࡍ௓ධࡀヨ⾜㘒ㄗࡉ
ࡏࡿ௓ධࡼࡾࡶ᭷⏝࡛࠶ࡿྍ⬟ᛶࡀሗ࿌ࡉࢀ࡚࠸ࡿ[7]㸬
௒ᅇࡢ◊✲⤖ᯝ࡛ࡣ㸪௓ධ⩌࡛ࡣ㸪஘ᩘࢸࢫࢺ࡛ࡣάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព
࡟ప್ࢆ♧ࡋ㸪ᨵၿࢆㄆࡵࡓ㸬ࡑࡢせᅉ࡜ࡋ࡚㸪సᴗάື࡛࠶ࡿࠕࢫࢸࣥࢩࣝࠖࡀ࣡
࣮࢟ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿ㢖ᗘࢆከࡃྵࡴάືࡀከࡃ㸪ᑐ㇟⪅࡬ࡢ௓ධ᪉ἲ࡜ࡋ
࡚㸪◊✲⪅ࡣᑐ㇟⪅࡟άືࡀ࡛ࡁࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸ࡀ㸪࡛ࡁ࡞ࡅࢀࡤཱྀ㢌࡛
ㄝ᫂ࡋ㸪ᡭᮏࢆࡳࡏ࡚ᶍೌࢆಁࡋ㸪ຓゝࢆ⾜࠺➼ࡢᡭ㡰ࢆ♧ࡋࡓ௓ධࢆ⾜ࡗࡓ㸬ࡑࡢ
⤖ᯝ㸪◊✲⪅ࡢᣦ♧ࢆグ᠈ࡋ࡞ࡀࡽḟࡢᕤ⛬ࢆᐇ᪋ࡍࡿࡼ࠺࡞㸪࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜ
ࢆ౑⏝ࡍࡿ㢖ᗘࡢ㧗࠸άື࡛㸪ࡉࡽ࡟㸪࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿࡼ࠺࡟◊✲⪅
ࡀᣦᑟࡋࡓࡇ࡜࡛࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆᙉ໬ࡋ㸪ྥୖࡋࡓせᅉ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
༢⣧཯ᛂ᫬㛫ࡣ㸪⮹ࡽ [11] [12] [13]ࡣ཯ᛂ᫬㛫ࡢ㐜ᘏࡣㄆ▱࣭⾜ື཯ᛂ࠶ࡿ࠸ࡣ୰
ᯡᶵ⬟ࡢ⌧㇟࡛࠶ࡾ㸪⬟ືᛶࡢᣦᶆ࡜࡞ࡿ࡜㏙࡭࡚࠸ࡿ㸬ࡲࡓ㸪⤫ྜኻㄪ⑕ࡢ㛗࠸⏕
⌮Ꮫⓗ◊✲࡟࠾࠸࡚ྂ඾ⓗ࡞ᣦᶆ࡛㸪≀ᕪࡋ࡟ࡼࡿ༢⣧཯ᛂ᫬㛫࡟ࡘ࠸࡚ࡣ⑂ࢀࡸࡍ
ࡉࡢᣦᶆ࡜ࡋ࡚ලయⓗ࡟♧ࡍࡢ࡟᭷┈࡛࠶ࡿ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬
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௒ᅇࡢ◊✲࡛ࡣ㸪௓ධ⩌㸪ヨ⾜㘒ㄗ⩌ඹ࡟ኚ໬ࢆㄆࡵ࡞࠿ࡗࡓ㸬௒ᅇࡢ◊✲ᑐ㇟⪅
ࡣ◊✲༠ຊ᪋タ࡟㏻ᡤࡋ࡚࠸ࡿ♫఍㐺ᛂ㏵ୖ࡟࠶ࡿ฼⏝⪅࡛యຊࡶ࠶ࡾ㸪⢭⚄⑕≧ࡶ
ⴠࡕ╔࠸࡚࠸ࡿ⪅ࡀከ࠿ࡗࡓࡇ࡜࠿ࡽ㸪సᴗάື࡟ཧຍࡋࡓ㝿ࡢ⑂ࢀࡣ࠶ࡲࡾᙳ㡪ࡋ
࡞࠿ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬

3.4.3. ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
 ௓ධ⩌࡛ࡣ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚ᨵၿࡀㄆࡵࡽࢀࡓ㸬ᆏ㔝>24@ࡣ㸪⮬ᕫຠຊ
ឤ࡜ࡣ㸪࠶ࡿ⤖ᯝࢆ⏕ࡳฟࡍࡓࡵ࡟ᚲせ࡞⾜ືࢆ࡝ࡢ⛬ᗘ࠺ࡲࡃ⾜࠺ࡇ࡜ࡀ࡛ࡁࡿ࠿
࡜࠸࠺ಶேࡢ☜ಙࢆ⾲ࡍࡶࡢ࡛࠶ࡿ࡜㏙࡭࡚࠸ࡿ㸬ࡲࡓ㸪ఱࡽ࠿ࡢ⾜ືࡀᐇ㝿࡟⏕ࡌ
ࡿ࡟ࡣ㸪ࡑࡢࡓࡵ࡟ᚲせ࡞▱㆑ࡸᢏ⬟ࡔࡅ࡛࡞ࡃ㸪⮬ᕫຠຊឤࡢ㧗࠸ࡇ࡜ࡀᚲせࡔ࡜
࠸ࢃࢀ࡚࠸ࡿ㸬⮬ᕫຠຊឤࡀྥୖࡋࡓ⤖ᯝ㸪⾜ື࡟ྥࡅࡓດຊࡀ㈝ࡸࡉࢀࡿࡼ࠺࡟࡞
ࡾ㸪ᚸ⪏ᙉࡃㄢ㢟࡟ྲྀࡾ⤌ࡴࡇ࡜ࡀ࡛ࡁࡿࡼ࠺࡟࡞ࡾ㸪⾜ືࡀ㐩ᡂࡉࢀࡿࡇ࡜࡛㸪⏕
⌮ⓗ࠾ࡼࡧᚰ⌮ⓗ཯ᛂࡀᚓࡽࢀࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[30]㸬ᮏ◊✲࡛ࡣ㸪௓ධ⩌࡛ᨵၿ
ࡀࡳࡽࢀࡓせᅉ࡜ࡋ࡚㸪ḟࡢ 2Ⅼࡀ⪃࠼ࡽࢀࡿ㸬ձᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃ࡛ࡁࡓ
㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅࡜ឤ᝟ࢆඹ᭷ࡋ㸪㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂ
ࢵࢡࢆ⾜ࡗࡓࡇ࡜㸪ղసᴗάືࡢ୰࡛ලయⓗ࡞≧ἣ࡛㐺ษ࡞⾜ືࢆᡂࡋ㐙ࡆࡽࢀࡿ࡜
࠸࠺ணᮇ㸪࠾ࡼࡧ☜ಙࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜ࡀ⪃࠼ࡽࢀࡿ㸬

3.4.4. Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
 ௓ධ⩌࠾ࡼࡧヨ⾜㘒ㄗ⩌࡛ࡣ᭷ព࡞ኚ໬ࡣㄆࡵࡽ࡞࠿ࡗࡓ㸬௓ධ⩌ࡢᑐ㇟⪅ࡣ◊✲
⪅࡟㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣឤ᝟ࢆඹ᭷ࡉࢀ㸪άືࢆ࠺ࡲࡃฟ᮶
ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡞ࣇ࢕࣮ࢻࣂࢵࢡࢆཷࡅࡓࡇ࡜࡛㸪ࡲࡓ㸪◊✲⪅ࡣ
◊✲ᑐ㇟⪅࡟ࡣฟ᮶ࡿ㝈ࡾసᴗάືࢆ୺యⓗ࡟⾜ࡗ࡚ࡶࡽ࠺ࡼ࠺࡟ಁࡋ㸪άືࡀ࠺ࡲ
ࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡀ㸪೺ᖖ⪅࡛ࡣά
Ẽࡢྥୖࡀㄆࡵࡽࢀࡓࡀ㸪⢭⚄㞀ᐖ⪅࡛ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬⢭⚄㞀ᐖ⪅ࡢ≉ᛶ࡜ࡋ
࡚సᴗάື࡟㞟୰ࡍࡿࡇ࡜࡟㛵ࡍࡿࢫࢺࣞࢫࡶឤࡌࡸࡍࡃ㸪㐣ᩄᛶࡀ㧗࠸ࡇ࡜ࡀ࠶
ࡾ㸪ึࡵ࡚ࡢάືࢆ⾜࠺ࡇ࡜࡟ᑐࡍࡿ୙Ᏻࡸ⥭ᙇឤࡀ࠶ࡿࡇ࡜࡛㸪సᴗάື๓ࡢẼศ
࡛ࡣάẼࡣప࠿ࡗࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㹙4㹛㸬ࡲࡓ㸪௒ᅇࡣ◊✲⪅ࡀ◊✲ᑐ
㇟⪅࡜㢦ぢ▱ࡾ࡛༑ศ࡞ಙ㢗㛵ಀࢆᙧᡂ࡛ࡁ࡚࠸ࡓࡇ࡜ࡀせᅉ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
ࡲࡔ◊✲⪅࡜ᑐ㇟⪅ࡀ༑ศ࡞㛵ಀᛶࡀ⠏ࡅ࡚࠸࡞࠸ሙྜࡣᣦ᦬ࡍࡿ㝿ࡢ᪉ἲࡣ᳨ウࡀ
ᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
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
3.4.5. ᣦᑤᐜ✚⬦Ἴ
  ௓ධ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್㸪⬦Ἴ㛗ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓ㸬ࡲ
ࡓ㸪ヨ⾜㘒ㄗ⩌࡛ࡣኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬௓ධ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್࡜ヨ⾜㘒
ㄗ⩌ࡢάື๓ࡢ⬦Ἴ᣺ᖜ್ࢆẚ㍑ࡍࡿ࡜㸪௓ධ⩌ࡣヨ⾜㘒ㄗ⩌࡜ẚ㍑ࡋ࡚᭷ព࡟⬦Ἴ
᣺ᖜ್ࡀ㧗࠿ࡗࡓ㸬⮬ᚊ⚄⤒ㄪᩚᶵ⬟ࡢほⅬ࠿ࡽ㸪ࢫࢺࣞࢫ่⃭᫬࡟ࡣ㸪஺ឤ⚄⤒ά
ືࡀஹ㐍ࡍࡿ࡜⣽ື⬦ࡀ཰⦰ࡋ࡚ᮎᲈ⾑ὶࡀῶᑡࡍࡿࡇ࡜࡛⬦Ἴ᣺ᖜ್ࡀప್ࢆ♧ࡍ
ࡇ࡜ࡀศ࠿ࡗ࡚࠸ࡿ㸬⬦Ἴ㛗ࡣᚰᢿ࿘ᮇࢆ♧ࡋ࡚࠾ࡾ㸪⬦Ἴ㛗ࡀ኱ࡁࡃ࡞ࡿ࡜ᚰᢿᩘ
ࡀపୗࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠾ࡾ㸪஺ឤ⚄⤒ࡀస⏝ࡍࡿ࡜㧗್ࢆ♧ࡋ㸪๪஺ឤ⚄⤒ࡀ
స⏝ࡍࡿ࡜ప್ࢆ♧ࡍࡇ࡜ࡀศ࠿ࡗ࡚࠸ࡿ [21] [20]㸬Ỉ㔝[35]ࡽࡣ㸪⢭⚄⎔ቃ㈇Ⲵ᫬
࡟࠾ࡅࡿసᴗ⎔ቃ࡜㛵㐃ࡋࡓ⬦Ἴゎᯒ࡟࠾࠸࡚㸪⫈ぬ่⃭࡛ࡣ㸪↓㡢ࡸࢡࣛࢩࢵࢡ㡢
ᴦ࡞࡝ࡢ࣏ࢪࢸ࢕ࣈ่⃭ࡢ⎔ቃୗ࡛ࡣ㸪௚ࡢ่⃭࡜ẚ㍑ࡋ࡚⬦Ἴ᣺ᖜཬࡧ⬦Ἴ㛗ࡢኚ
໬ࡣᏳᐃࡋࡓ࡜ሗ࿌ࡋ࡚࠸ࡿ㸬⬦Ἴ᣺ᖜ್࡜⬦Ἴ㛗ࡢ⤖ᯝࡼࡾ㸪సᴗ⒪ἲ௓ධ࡟ࡼࡗ
࡚Ᏻᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪ᮎᲈ࠾ࡼࡧᚰ⮚࡟࠾ࡅࡿ⮬ᚊ⚄⤒ᶵ⬟࡟࠾
࠸࡚㸪஺ឤ⚄⤒ࡀᢚไࡉࢀ㸪๪஺ឤ⚄⤒ࡀඃ఩ࢆ♧ࡋࡓྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿ㸬

3.4.6. . సᴗ⒪ἲ௓ධࡀᑐ㇟⪅࡟୚࠼ࡿᙳ㡪
 ᮏ◊✲࡛ࡣ㸪ᑐ㇟⪅ࡢ≧ἣ࡟ᛂࡌ࡚㛵ࢃࡾ⾜ືࢆẁ㝵௜ࡅࡓసᴗ⒪ἲ௓ධᐇ᪋ࡋ
ࡓ㸬୧⩌ඹ࡟ࢫࢸࣥࢩࣝࡣ᪩ࡃ⤊஢㸪ࡲࡓࡣᘏ㛗ࡍࡿࡇ࡜࡞ࡃ ศ࡛᏶ᡂࡉࡏࡿࡇ
࡜ࡀฟ᮶ࡓ㸬௓ධ⩌࡛ࡣ㸪௓ධ⩌࡛ࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡛ࡣ㸪஘ᩘࢸࢫ
ࢺࡀ᭷ព࡟ᨵၿࡋ㸪⮬ᕫຠຊឤࡶ᭷ព࡞ᨵၿࢆㄆࡵࡓ㸬⮹ࡽ [11] [12] [13]ࡣ㸪஘ᩘࢸ
ࢫࢺࡣᩘከ࠸࢖࣓࣮ࢪ᧯సㄢ㢟࡟ࡦ࡜ࡘ࡛㸪஘ᩘࡢ࢖࣓࣮ࢪࢆࢸࢫࢺࡢ᫬㛫୰࡟⥔ᣢ
ࡋ㸪ࡑࡢ࣮࢜࣌ࣞࢩࣙࣥࢆᐇ⾜ࡍࡿ࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࡢࢸࢫࢺ࡛࠶ࡿ㸬ࡇࡢㄢ㢟ࡣ
ඛ⾜ᩘᏐ࡟ᙳ㡪ࡉࢀࡘࡘࡶ᪂ࡋ࠸஘ᩘࢆసࡾࡔࡍࡓࡵࡢὀពࡢ㞟୰࡜⥔ᣢࡀᚲせ࡛࠶
ࡿ࡜㏙࡭࡚࠸ࡿ㸬ࡲࡓ㸪๓㢌㐃ྜ㔝⫼ഃእ㒊࡜๓㢌║❐㔝ࡢ⚄⤒άືࡢ◊✲࡟࠾࠸
࡚㸪⾜ືࢆ㉳ࡇࡍࡇ࡜࡛⤖ᯝࡸሗ㓘ࡀᚓࡽࢀ㸪ࡑࡢホ౯࡟ᇶ࡙࠸࡚ḟࡢ⾜ື࡬ࡢືᶵ
࡙ࡅࡀᙧᡂࡉࢀࡿ࡜࠸࠺ࡼ࠺࡞ෆⓗ࡞᝟ሗࡣ㸪ㄆ▱ᶵ⬟࡟⤫ྜࡉࢀ㸪ḟ࡟⾜࠺⾜ືࡀ
ㄪᩚࡉࢀࡿྍ⬟ᛶࢆ♧၀ࡋ࡚࠸ࡿ㸬ࡑࡋ࡚㸪సᴗ⒪ἲ࡟࠾࠸࡚ࡶ㸪ࡲࡎసᴗ⒪ἲ࡟ྲྀ
ࡾ⤌ࡴࡇ࡜ࢆ୎ᑀ࡟ᚋᢲࡋࡋ㸪ࡑࢀ࡟ࡼࡗ࡚⏕ࡌࡓ⤖ᯝࢆᑐ㇟⪅࡜సᴗ⒪ἲኈࡀඹ࡟
႐ࡧ㸪᜼ࡳ㸪ឤືࡍࡿ࡜࠸ࡗࡓࡼ࠺࡞ឤ᝟ࢆඹ᭷ࡍࡿࡇ࡜࡛㸪ḟࡢㄆ▱࣭⾜ື࡟ᑐࡍ
ࡿෆⓎⓗືᶵ௜ࡅࡢ⏕ᡂࢆಁࡍࡇ࡜ࡀ㔜せ࡛࠶ࡿ࡜࠸ࢃࢀ࡚࠸ࡿ[2] [37]㸬
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஘ᩘࢸࢫࢺࡸ⮬ᕫຠຊឤ࡟࠾࠸࡚᭷ព࡞ᨵၿࢆㄆࡵࡓせᅉ࡜ࡋ࡚㸪ᮏ◊✲ࡢసᴗ⒪
ἲࣉࣟࢢ࣒࡛ࣛࡣ㸪ᡭᕤⱁࡢࢫࢸࣥࢩࣝ࡜࠸࠺㸪ᛮ⪃ࡢษࡾ᭰࠼ࡸ࣮࣡࢟ࣥࢢ࣓ࣔࣜ
࣮ࢆ౑⏝ࡍࡿ㢖ᗘࢆከࡃྵࡴάືࡀከࡃ㸪◊✲⪅ࡢᑐ㇟⪅࡬ࡢ἞⒪ⓗ௓ධ᪉ἲ࡜ࡋ࡚
ᑐ㇟⪅࡟ヨ⾜㘒ㄗࢆಁࡍࡢ࡛ࡣ࡞ࡃ㸪άືࡀ࡛ࡁࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸ࡀ㸪࡛ࡁ
࡞ࡅࢀࡤཱྀ㢌࡛ㄝ᫂ࡋ㸪ᡭᮏࢆࡳࡏ࡚ᶍೌࢆಁࡋࡓࡇ࡜㸪◊✲⪅ࡣᑐ㇟⪅ࡀάືࢆ࠺
ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓຓゝࢆ⾜࠸➼ࡢ
ᡭ㡰ࢆ♧ࡋࡓ௓ධࡀⰋ࠿ࡗࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪Ẽศ≧ែ࡟࠾࠸࡚㸪
௓ධ⩌࡛ࡣ㸪ᛣࡾ࣭ᩛព㸪ΰ஘ࡢ㡯┠࡛άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ
࡚࠸ࡿ㸬௓ධ⩌ࡢᑐ㇟⪅ࡣ◊✲⪅࡟㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣឤ᝟
ࢆඹ᭷ࡉࢀ㸪άືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡞ࣇ࢕࣮ࢻࣂࢵࢡࢆ
ཷࡅࡓࡇ࡜࡛㸪ᛣࡾ࣭ᩛពࡢឤ᝟ࡣపୗࡋ㸪సᴗάື୰࡟ΰ஘ࡍࡿࡇ࡜ࡶ࡞࠿ࡗࡓ࡜
⪃࠼ࡽࢀࡿ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⥭ᙇ࣭୙Ᏻࡸ⑂ປࡣ㍍ῶࡋ࡚࠸ࡓ㸬సᴗάື࡟࠾࠸
࡚㸪◊✲⪅࡟సᴗάືࡢ㛫㐪࠸ࢆᣦ᦬ࡉࢀ㸪⮬ࡽヨ⾜㘒ㄗࡋ࡞ࡀࡽᐇ᪋ࡍࡿࡓࡵ㸪⥭
ᙇࡸ୙Ᏻࡣ㧗ࡃ࡞ࡾ㸪⤊஢ᚋࡣ⑂ປࡀ㧗ࡲࡿࡢ࡛ࡣ࡞࠸࠿࡜ண ࡉࢀࡓࡀ㸪㢦ぢ▱ࡾ
࡛࠶ࡿ◊✲⪅ࡀഃ࡟࠸࡚ぢᏲࡾ㛫㐪࠸ࢆᣦ᦬ࡋ࡚ࡶࡽ࠼ࡿ࡜࠸࠺Ᏻᚰឤࡀ࠶ࡿࡇ࡜
ࡀ㸪⥭ᙇ࣭୙Ᏻࡸ⑂ປࡣ㍍ῶ࡟ᙳ㡪ࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬
 ࡑࡋ࡚㸪ᣦᑤᐜ✚⬦Ἴ࡟࠾࠸࡚ࡣ㸪௓ධ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್࡜⬦Ἴ㛗ඹ࡟సᴗ௓ධ
ᚋࡣ௓ධ๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬ࡇࡢ⤖ᯝ࠿ࡽ㸪◊✲⪅࡜ᑐ㇟⪅ࡢ✜
ࡸ࠿࡞㛵ࢃࡾࡢ୰࡛㸪ձ◊✲⪅ࡀᑐ㇟⪅࡟ࡣฟ᮶ࡿ㝈ࡾసᴗάືࢆ୺యⓗ࡟⾜ࡗ࡚ࡶ
ࡽ࠺ࡼ࠺࡟ಁࡋࡓࡇ࡜㸪ղᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅
ࡣᑐ㇟⪅࡜ឤ᝟ࢆඹ᭷ࡋࡓࡇ࡜㸪ճᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆ
ᣢ࡚ࡿࡼ࠺࡟◊✲⪅ࡀࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜㸬௨ୖࡢ Ⅼ࡟ࡼࡗ࡚ᑐ㇟⪅ࡀᏳ
ᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡑࡢ⤖ᯝ㸪ᮎᲈ࠾ࡼࡧᚰ⮚࡟࠾ࡅࡿ⮬ᚊ
⚄⤒ᶵ⬟࡟࠾࠸࡚㸪஺ឤ⚄⤒ࡀᢚไࡉࢀᣕᢠࡍࡿ๪஺ឤ⚄⤒ࡀඃ఩ࢆ♧ࡋࡓྍ⬟ᛶࡀ
⪃࠼ࡽࢀࡿ㸬

3.4.7 ࡲ࡜ࡵ
ᮏ◊✲࡛ࡣ㸪ᑐ㇟⪅ࡢ≧ἣ࡟ᛂࡌ࡚㛵ࢃࡾ⾜ືࢆẁ㝵௜ࡅࡓసᴗ⒪ἲ௓ධ࡟ࡼࡗ
࡚㸪άື࡟ᑐࡍࡿ୙Ᏻࡣ㍍ῶࡋ㸪๪஺ឤ⚄⤒ࡀ᭷ព࡟స⏝ࡍࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓ࡜
⪃࠼ࡽࢀࡿ㸬௒ᚋࡣసᴗ⒪ἲ௓ධ᪉ἲࢆ⢭ᰝࡋ࡚⪃ᐹࡍࡿࡇ࡜࡛㸪᭷⏝࡞⢭⚄⛉సᴗ
⒪ἲࣉࣟࢢ࣒ࣛ࡜ࡋ࡚Ⓨᒎࡋ࡚⾜ࡁࡓ࠸࡜⪃࠼ࡿ㸬ᮏ◊✲ࡢ㝈⏺࡜ࡋ࡚㸪ᮏ◊✲ࡣ 1
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᪋タ࠿ࡽࡢ⤖ᯝ࡛㸪◊✲⪅࡜ᑐ㇟⪅ࡀ㢦ぢ▱ࡾࡢ㛵ಀ࡛࠶ࡗࡓࡓࡵ㸪᪋タࡢ≉ᛶࡀᙳ
㡪ࡋࡓྍ⬟ᛶࡀ࠶ࡿ㸬
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➨ ❶ సᴗ⒪ἲ௓ධ࡟࠾ࡅࡿ೺ᖖ⪅࡜⢭⚄㞀
ᐖ⪅ࡢẚ㍑᳨ウ
4.1 ┠ⓗ
ᮏ◊✲࡟࠾࠸࡚㸪➨ 2❶࡟࡚೺ᖖ⪅ࢆᑐ㇟࡟సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲࡢ㐪
࠸ࡀ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡋࡓ㸬➨ 3❶࡛ࡣ㸪◊✲༠ຊ᪋タ࡛
࠶ࡿ≉ᐃ㠀Ⴀ฼άືἲேࡢ㐠Ⴀࡍࡿ᪋タ࡟㏻ᡤࡋ࡚࠸ࡿᆅᇦᅾఫࡢ⢭⚄㞀ᐖ⪅࡟ᑐࡋ
࡚➨ 2❶࡛ᐇ᪋ࡋࡓసᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢసᴗ⒪ἲ௓ධࢆᐇ᪋ࡋ࡚⢭⚄ᶵ⬟ࡸ⮬ᚊ
⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡋࡓ㸬ᮏ❶࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢゎᯒ⤖ᯝࢆẚ
㍑᳨ウࡋ㸪⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿ⢭⚄⛉సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢ௓ධ᪉ἲ࡟࠾ࡅࡿ⢭⚄
ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪ࡢ≉ᚩࢆᢕᥱࡍࡿࡇ࡜࡛㸪௒ᚋࡢ⢭⚄㞀ᐖ⪅࡟ᑐࡋ
࡚᭷⏝࡞⢭⚄⛉సᴗ⒪ἲࣉࣟࢢ࣒ࣛ࡜ࡋ࡚Ⓨᒎ࡟ᐤ୚ࡋࡓ࠸࡜⪃࠼ࡿ㸬
4.2ࢹ࣮ࢱࡢศᯒ᪉ἲ
 ᮏ◊✲ࡢ➨ 2❶࠾ࡼࡧ➨ 3❶࡛ᐇ᪋ࡋࡓ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫ
ຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ㸪ᣦᑤᐜ✚⬦Ἴࢆ௓ධ⩌άື๓㸦pre-
Intervention: prI㸧㸪௓ධ⩌άືᚋ㸦post- Intervention: poI㸧㸪ヨ⾜㘒ㄗ⩌άື๓㸦pre-
trial and error: prT㸧㸪ヨ⾜㘒ㄗ⩌άືᚋ㸦post-trial and error: poT㸧࡟ࡘ࠸࡚㸪௓ධ⩌࡜
ヨ⾜㘒ㄗ⩌ࡢసᴗάື㛤ጞ๓ᚋ࡛ẚ㍑ࢆ⾜ࡗࡓ㸬⤫ィゎᯒࡣ㸪ձṇつᛶࡢ᳨ᐃ
㸦Shapiro-Wilk᳨ᐃ㸧᳨ᐃࢆ⾜ࡗࡓ㸬ࡑࡢᚋ࡟஧ඖ㓄⨨ศᩓศᯒࢆᐇ᪋ࡋ஺஫స⏝࡟
ࡘ࠸᳨࡚ウࡋࡓ㸪ղࡑࡢᚋࡢከ㔜ẚ㍑࡜ࡋ᳨࡚ᐃࢆ 3ᅇ௨ୖ⧞ࡾ㏉ࡍ࡜᭷ពỈ‽ࡣ㧗
ࡃ࡞ࡿࡓࡵ㸦ከ㔜ᛶࡢၥ㢟㸧㸪2ᶆᮏࡢ t᳨ᐃࡶࡋࡃࡣMann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋ
ࡓᚋ࡟ Benjamini-Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ FDR㸦False Discovery rate)ཬࡧ p್ࡢ⿵
ṇࢆ⾜ࡗࡓ㸬
⬦Ἴ ᐃࡣ㸪⬦Ἴ᣺ᖜ್࡜⬦Ἴ㛗ࡢᩘ್ࡢ 1ศ㛫ࡢ࠺ࡕ 50ࡢᏳᐃࡋࡓ⬦Ἴࢹ࣮ࢱࢆ
ศᯒᑐ㇟࡜ࡋࡓ㸬⤫ィゎᯒࢯࣇࢺࡣ㹐ࢆ౑⏝ࡋࡓ㸬ྛ᳨ᐃࡢ᭷ពỈ‽ࡣ 5㸣࡜ࡋࡓ㸬
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4.3⤖ᯝ
4.3.1㸬⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫ࡢ஧ඖ㓄⨨ศᩓศᯒࡢ
⤖ᯝࢆ⾲ 4-1࡟♧ࡍ㸬௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศᩓศᯒࢆ
ᐇ᪋ࡋࡓ⤖ᯝ㸪ᚰᢿኚື್,༢⣧཯ᛂ᫬㛫㸪஘ᩘࢸࢫࢺ࡛஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦ࡑ
ࢀࡒࢀ F㸦3,100㸧= 4.676, p = 0.033 ; F㸦3, 100㸧= 4.129 , p = 0.497; F㸦3, 100㸧= 
4.567, p = 0.458㸧㸬ᥥ⏬ἲࡣάື๓ᚋ࡛ࡣ㸪೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ඹ࡟సᴗάື๓࡟
࠾࠸࡚ᬑ㏻⏬࡛࠶ࡾ㸪ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬 
⾲ 4-1೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫ࡢ 2ඖ㓄⨨ศ
ᩓศᯒ 
௓ධ⩌䞉ヨ⾜㘒ㄗ⩌㛫 సᴗάື๓ᚋ㛫 ஺஫స⏝
ᚰᢿኚື್䚷䚷 0.0003* 0.033 0.033*
༢⣧཯ᛂ᫬㛫  0.0007 * 0.178   0.049* 
஘ᩘ䝔䝇䝖 0.056    0.003 * 0.458*
୍⯡ᛶ⮬ᕫຠຊឤ 㻡ẁ㝵ホᐃ್ 0.012* 0.097 0.049 *
⥭ᙇ䞉୙Ᏻ 0.139 0.178 0.178
ᢚ䛖䛴䞉ⴠ䛱㎸䜏 0.409 0.945 0.945
ᛣ䜚䞉ᩛព 0.572 0.344 0.344
άẼ  0.016* 0.094   0.048* 
⑂ປ 0.136 0.793 0.207
ΰ஘ 0.531 0.094 0.363
⬦Ἴ᣺ᖜ್ p<0.0001  0.0194 *  0.0007*
⬦Ἴ㛗䚷䚷䚷䚷䚷䚷 0.203 0.0225* 0.010 *
ホ౯㡯┠
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
Ẽศ䝥䝻䝣䜱䞊䝹᳨ᰝ
ᣦᑤᐜ✚⬦Ἴ
 
*p<0.05 
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⤫ィ⤖ᯝࢆ⾲ 4-2㸪⾲ 4-3㸪⾲ 4-4࡛♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑
࡛ࡣ㸪࢘࢕ࣝࢥࢡࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ
2⩌ࡢ᳨ᐃ࡟ࡣ㸪Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓ
ࡵ㸪Benjamini-Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬 
⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢάື๓ᚋࡢ⤖ᯝࢆࢢࣛࣇ࡟♧ࡍ㸦ᅗ 4-1㸧㸦ᅗ 4-
2㸧㸦ᅗ 4-3㸧㸦ᅗ 4-4㸧㸬ᚰᢿኚື್ࡣ⦪㍈࡟⬦Ἴᩘࡢᕪ㸪ᶓ㍈࡟άື๓ᚋ㸪༢⣧཯
ᛂ᫬㛫ࡣ㸪⦪㍈࡟≀ᕪࡋࡢⴠୗࢆ࡜ࡽ࠼ࡿࡲ࡛ࡢ㊥㞳㸪ᶓ㍈࡟άື๓ᚋ㸪஘ᩘࢸࢫࢺ
ࡣ⦪㍈࡟஘ᩘᗘࡢᚓⅬ㸪ᶓ㍈࡟άື๓ᚋࢆ♧ࡍ㸬೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸
࡚㸪ᚰᢿኚື್࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋ࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ㍑ࡍࡿ
࡜೺ᖖ⪅ࡣ⢭⚄㞀ᐖ⪅࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋ
ࡣ㸪⢭⚄㞀ᐖ⪅ࡢヨ⾜㘒ㄗ⩌άືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆㄆࡵࡓ㸬೺ᖖ⪅࡛ࡣ㸪೺
ᖖ⪅௓ධ⩌άືᚋࡣ㸪೺ᖖ⪅ヨ⾜㘒ㄗ⩌άືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸦⾲ 4-
2㸧㸬༢⣧཯ᛂ᫬㛫࡟࠾࠸࡚ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚ኚ໬ࡣㄆࡵࡽ
࡞࠿ࡗࡓ㸬άື๓ᚋࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡣ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព
࡟ప್ࢆ♧ࡋ࡚࠸ࡓ㸦⾲ 4-3㸧㸬஘ᩘࢸࢫࢺ࡟࠾࠸࡚ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ
㍑࡟࠾࠸࡚ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬άື๓ᚋࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋࡣ
άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬⢭⚄㞀ᐖ⪅࡟࠾࠸࡚ࡶ㸪௓ධ⩌άືᚋࡣάື
๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸦⾲ 4-4㸧㸬 
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⾲ 4-2 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑ 
㸦ᚰᢿኚື್㸧 
ᚰᢿኚື್ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻦㻮䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0411 11 0.105
㻭㻦㻯䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.5285 20 0.740
㻭㻘㻰䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0302 10 0.085
㻭㻘㻱䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.1065 16 0.186
㻭㻘㻲䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.0236 9 0.073
㻭㻘㻳䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0912 14 0.182
㻭㻘㻴䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0058 7 0.023
㻮㻘㻯䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.0031 5 㻖0.017
㻮㻘㻰䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0035 6 㻖0.016
㻮㻘㻱䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0007 3 㻖0.006
㻮㻘㻲䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.0004 2 㻖0.005
㻮㻘㻳䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0002 1 㻖0.006
㻮㻘㻴䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0010 4 㻖0.007
㻯㻘㻰䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0446 12 0.104
㻯㻘㻱䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.6039 23 0.735
㻯㻘㻲䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0118 8 㻖0.041
㻯㻘㻳䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.5868 21 0.782
㻯㻘㻴䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0846 13 0.182
㻰㻘㻱䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.7046 24 0.822
㻰㻘㻲䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.4365 19 0.643
㻰㻘㻳䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9359 26 1.007
㻰㻘㻴䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8518 25 0.954
㻱㻘㻲䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.1399 17 0.230
㻱㻘㻳䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓䠅 0.9666 28 0.967
㻱㻘㻴䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.5973 22 0.760
㻲㻘㻳䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.1045 15 0.195
㻲㻘㻴䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9510 27 0.986
㻳㻘㻴䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.4220 18 0.656
㻖p < 0.05    
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-3 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑ 
㸦༢⣧཯ᛂ᫬㛫㸧 
༢⣧཯ᛂ᫬㛫 p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0007 1        *0.02
㻭㻘㻯䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.925 26 0.996
㻭㻘㻰䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.027 4 0.192
㻭㻘㻱䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.564 20 0.790
㻭㻘㻲䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.153 12 0.356
㻭㻘㻳䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.971 27 1.007
㻭㻘㻴䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.697 21 0.929
㻮㻘㻯䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.164 13 0.353
㻮㻘㻰䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.995 28 0.995
㻮㻘㻱䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.026 3 0.240
㻮㻘㻲䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.135 11 0.343
㻮㻘㻳䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.083 7 0.334
㻮㻘㻴䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.277 17 0.456
㻯㻘㻰䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.029 5 0.160
㻯㻘㻱䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.230 14 0.459
㻯㻘㻲䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.124 10 0.346
㻯㻘㻳䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.711 22 0.905
㻯㻘㻴䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.295 18 0.459
㻰㻘㻱䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.022 2 0.314
㻰㻘㻲䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.107 9 0.332
㻰㻘㻳䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.055 6 0.256
㻰㻘㻴䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.253 15 0.472
㻱㻘㻲䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.462 19 0.681
㻱㻘㻳䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓䠅 0.719 23 0.876
㻱㻘㻴䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.104 8 0.363
㻲㻘㻳䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.256 16 0.449
㻲㻘㻴䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.901 25 1.008
㻳㻘㻴䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.805 24 0.940
㻖p < 0.05  
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-4 ⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑ 
㸦஘ᩘࢸࢫࢺ㸧 
஘ᩘ䝔䝇䝖 p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0015 3        *0.014
㻭㻘㻯䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.8691 20 1.216
㻭㻘㻰䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.9304 22 1.184
㻭㻘㻱䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.8136 18 1.265
㻭㻘㻲䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.1173 12 0.274
㻭㻘㻳䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9406 23 1.114
㻭㻘㻴䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.4513 16 0.790
㻮㻘㻯䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.0022 4        *0.015
㻮㻘㻰䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0754 10 0.211
㻮㻘㻱䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0003 1        *0.009
㻮㻘㻲䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.9749 25 1.091
㻮㻘㻳䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0181 6 0.085
㻮㻘㻴䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0163 5 0.091
㻯㻘㻰䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.1053 11 0.268
㻯㻘㻱䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.9979 26 1.074
㻯㻘㻲䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0215 7 0.086
㻯㻘㻳䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9998 28 0.999
㻯㻘㻴䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9478 24 1.105
㻰㻘㻱䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.4869 17 0.802
㻰㻘㻲䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.2565 14 0.513
㻰㻘㻳䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.2813 15 0.525
㻰㻘㻴䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8446 19 1.244
㻱㻘㻲䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0007 2        *0.009
㻱㻘㻳䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓䠅 0.9984 27 1.035
㻱㻘㻴䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9238 21 1.231
㻲㻘㻳䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.0309 8 0.108
㻲㻘㻴䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0726 9 0.226
㻳㻘㻴䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.2243 13 0.483
㻖p < 0.05
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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ᅗ 4-1 ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ ᚰᢿኚື್ࡢ୰ኸ್㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ㸧 
 
     ᅗ 4-2 ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ ༢⣧཯ᛂ᫬㛫ࡢ୰ኸ್ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅㸧 
➨ 4❶                                   
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
ᅗ 4-3 ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ ஘ᩘࢸࢫࢺࡢ୰ኸ್ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅㸧 
 
4.3.2㸬୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ࡛ࡣ㸪௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄
⨨ศᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪஺஫స⏝ࡀㄆࡵࡽࢀࡓ㸦F㸦3, 100㸧=4.634 , p 
=0.049㸧㸬  
⤫ィ⤖ᯝࢆ⾲ 4-5㸪࡟♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕ࣝࢥ
ࢡࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟
ࡣ㸪Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-
Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬 
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢάື๓ᚋࡢ⤖ᯝࢆᅗ 4-4࡟ࢢࣛࣇ࡛♧ࡍ㸬⦪㍈࡟ 5ẁ
㝵ホᐃ್ࡢᚓⅬ㸪ᶓ㍈࡟άື๓ᚋࢆ♧ࡍ㸬೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ
௓ධ⩌ࡢάືᚋࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸦⾲ 4-
5㸧㸬ࡲࡓ㸪άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣάື๓࡜
ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸦⾲ 4-5㸧㸬 
➨ 4❶                                   
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⾲ 4-5 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘࡢ⩌㛫ཬࡧάື๓ᚋ㛫ࡢ୰ኸ್ẚ㍑ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅㸧 
 
୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ p್ 㡰఩ ㄪᩚ῭䜏 p್
㻭㻘㻮䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0083 3 0.078
㻭㻘㻯䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.9988 28 0.999
㻭㻘㻰䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.8291 24 0.967
㻭㻘㻱䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0515 6 0.240
㻭㻘㻲䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.3151 16 0.551
㻭㻘㻳䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.4827 18 0.751
㻭㻘㻴䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.1854 10 0.519
㻮㻘㻯䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.2542 11 0.647
㻮㻘㻰䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.3123 14 0.625
㻮㻘㻱䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0015 1 *0.042
㻮㻘㻲䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.1186 7 0.474
㻮㻘㻳䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0265 4 0.186
㻮㻘㻴䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.1248 8 0.437
㻯㻘㻰䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.5816 20 0.814
㻯㻘㻱䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.1479 9 0.460
㻯㻘㻲䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.5524 19 0.814
㻯㻘㻳䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.6120 22 0.779
㻯㻘㻴䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.3134 15 0.585
㻰㻘㻱䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.0304 5 0.170
㻰㻘㻲䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.9164 27 0.950
㻰㻘㻳䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.6620 23 0.806
㻰㻘㻴䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.2746 12 0.641
㻱㻘㻲䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0034 2 *0.046
㻱㻘㻳䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓䠅 0.8856 26 0.954
㻱㻘㻴䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.2990 13 0.644
㻲㻘㻳䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.3204 17 0.528
㻲㻘㻴䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8555 25 0.958
㻳㻘㻴䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.5884 21 0.785
㻖p < 0.05  
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
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ᅗ 4-4 ୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ ୰ኸ್ࡢẚ㍑㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅㸧 
 
4.3.3. Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡛ࡣ㸪௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஧ඖ㓄⨨ศ
ᩓศᯒࢆᐇ᪋ࡋࡓ⤖ᯝ㸪άẼࡢ㡯┠࡛ࡣ௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஺
஫స⏝ࢆㄆࡵࡓ㸦F㸦3, 100㸧= 4.884, p =0.048㸧㸬ࡑࡢ௚ࡢ㡯┠࡛ࡣ஺஫స⏝ࡣㄆ
ࡵࡽࢀ࡞࠿ࡗࡓ㸬 
⤫ィ⤖ᯝࢆ⾲ 4-6㸪⾲ 4-7㸪⾲ 4-8㸪⾲ 4-9㸪⾲ 4-10㸪⾲ 4-11ࡢ♧ࡍ㸬⤫ィゎᯒ࡛
ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪࢘࢕ࣝࢥࢡࢯࣥࡢ➢ྕ௜㡰఩࿴᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲ
ࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪Mann-Whitneyࡢ᳨ᐃࢆᐇ᪋ࡋࡓ㸬3⩌
௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-Hochberg㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜
ࡗࡓ㸬 
Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⤖ᯝࢆᅗ 4-5㸪ᅗ 4-6㸪ᅗ 4-7㸪ᅗ 4-8㸪ᅗ 4-9㸪ᅗ 4-10ࡢ
ࢢࣛࣇ࡟♧ࡍ㸬⦪㍈࡟ᚓⅬ㸪ᶓ㍈࡟άື๓ᚋ࡜ホ౯㡯┠ࢆ♧ࡍ㸬೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅
࡜ࡢẚ㍑࡟࠾࠸࡚᭷ព࡞ኚ໬ࡣㄆࡵࡽ࡞࠿ࡗࡓ㸬άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪άẼࡢ㡯┠
࡛⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡑࡢ௚ࡢ㡯┠
࡛ࡣ᭷ព࡞ኚ໬ࡣㄆࡵࡽ࡞࠿ࡗࡓ㸬 
➨ 4❶                                   
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⾲ 4-6 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑ 
㸦⥭ᙇ࣭୙Ᏻ㸧 
⥭ᙇ䞉୙Ᏻ p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0019 1 0.054
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.1037 7 0.415
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0087 4 0.061
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.2883 12 0.673
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.0074 3 0.069
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.6766 17 1.114
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0054 2 0.076
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.6774 18 1.053
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.9680 27 1.003
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.5322 15 0.993
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.6601 16 1.115
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.1751 9 0.545
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8253 20 1.554
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.4896 14 0.979
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.9542 25 1.068
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.1519 8 0.532
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.8508 22 1.082
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.2213 11 0.563
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.9231 24 1.077
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.8394 21 1.119
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.1932 10 0.541
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9544 26 1.028
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.4461 13 0.961
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.6959 19 1.025
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8950 23 1.089
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.0362 6 0.169
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9789 28 0.979
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.0105 5 0.059
n.s
ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪D㸦೺ᖖ⪅ヨ⾜㘒ㄗ⩌άືᚋ㸧㸪
E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ
⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-7 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫ࡢ୰ኸ್ࡢẚ㍑ 
㸦ᢚ࠺ࡘ࣭ⴠࡕ㎸ࡳ㸧 
ᢚ䛖䛴䞉ⴠ䛱㎸䜏 p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.102 5 0.571
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.53 14 1.060
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.182 7 0.730
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.812 21 1.083
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.044 1 1.251
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.756 20 1.058
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.05 2 0.713
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.677 18 1.054
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.995 25 1.113
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.585 15 1.091
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.385 10 1.078
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.621 16 1.087
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.401 11 1.019
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.963 23 1.172
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.980 24 1.143
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.193 8 0.677
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.999 27 1.036
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.176 6 0.821
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.6772 17 1.115
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.4948 13 1.065
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.876 22 1.111
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.479 12 1.117
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.051 3 0.481
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.996 26 1.072
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.686 19 1.010
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.353 9 1.097
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.999 28 0.999
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.092 4 0.647
n.s    
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F㸦⢭
⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸪H㸦⢭⚄㞀ᐖ⪅㸸
ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-8 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑ 
㸦ᛣࡾ࣭ᩛព㸧  
ᛣ䜚䞉ᩛព p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.2926 12 0.683
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.9993 27 1.036
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.1614 8 0.565
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.9403 24 1.097
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.0066 1 1.848
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.8960 23 1.090
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.1525 7 0.610
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.1614 9 0.502
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.9945 26 1.070
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.4459 14 0.892
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.2123 11 0.540
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.7150 18 1.112
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8124 21 1.083
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0229 4 0.160
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.9660 25 1.081
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0070 2 0.098
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.7258 19 1.069
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0729 5 0.408
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.3361 13 0.724
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.1738 10 0.487
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.8147 22 1.036
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.6447 17 1.061
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0140 3 0.131
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.9999 28 0.999
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.4854 15 0.906
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.1170 6 0.546
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.7567 20 1.059
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.5403 16 0.946
n.s    
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F㸦⢭
⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀ᐖ
⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-9 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑㸦άẼ㸧  
άẼ p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0300 6 0.140
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.5430 18 0.845
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0276 5 0.154
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.1424 11 0.363
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.5823 20 0.815
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0727 8 0.254
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.1069 10 0.299
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.0216 4 0.151
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0678 7 0.271
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0050 2 0.070
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.8636 23 1.051
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0042 1 0.118
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.3571 13 0.769
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.0862 9 0.268
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.5801 19 0.855
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.8966 24 1.046
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.6451 21 0.860
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.3365 12 0.785
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.3924 14 0.785
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.9996 28 0.999
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.5150 17 0.848
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9243 25 1.035
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0047 3 *0.044
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.9877 26 1.063
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.4295 16 0.752
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.6929 22 0.882
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9936 27 1.030
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.4115 15 0.768
㻖p < 0.05    
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F㸦⢭
⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀ᐖ
⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-10 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫୰ኸ್ࡢẚ㍑㸦⑂ປ㸧  
⑂ປ p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.1322 10 0.370
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.5831 20 0.816
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.1170 8 0.410
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0491 4 0.343
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.0093 1 0.260
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.6447 22 0.821
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.0220 2 0.308
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.9835 25 1.105
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.9895 27 1.026
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0647 5 0.362
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.2399 12 0.560
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9585 24 1.118
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.5291 17 0.872
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.4285 15 0.800
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.2409 13 0.519
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0650 6 0.303
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9955 28 0.995
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.1188 9 0.370
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.1933 11 0.492
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.4312 16 0.755
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.5672 19 0.836
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.6272 21 0.836
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.7874 23 0.959
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.3349 14 0.670
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.5315 18 0.827
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.0864 7 0.346
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9836 26 1.059
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.0321 3 0.299
n.s  
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F㸦⢭
⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀ᐖ
⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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⾲ 4-11 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝࡢ⩌㛫ཬࡧάື๓ᚋ㛫ࡢ୰ኸ್ࡢẚ㍑㸦ΰ஘㸧 
ΰ஘ p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0778 3 0.726
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.5831 17 0.960
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.2210 6 1.031
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0491 2 0.687
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.1445 4 1.011
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.6447 18 1.002
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.2245 7 0.898
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.3819 13 0.822
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.9432 26 1.015
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.7550 21 1.006
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.9061 25 1.014
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.8352 24 0.974
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.7256 20 1.015
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.3611 11 0.919
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.2409 8 0.843
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.2708 9 0.842
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9955 27 1.032
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.3702 12 0.864
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.4766 15 0.890
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.7995 22 1.017
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.7123 19 1.049
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.8134 23 0.990
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0238 1 0.665
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.3349 10 0.938
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.4313 14 0.863
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.5018 16 0.878
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9972 28 0.997
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.1573 5 0.881
n.s  
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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   
ᅗ 4-5 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ ⥭ᙇ୙Ᏻࡢ୰ኸ್ẚ㍑㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅㸧 
    
ᅗ 4-6 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ ᢚ࠺ࡘ࣭ⴠࡕ㎸ࡳࡢ୰ኸ್ẚ㍑ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
➨ 4❶                                   
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ᅗ 4-7 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ ᛣࡾ࣭ᩛពࡢ୰ኸ್ẚ㍑ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
 
ᅗ 4-8 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ άẼࡢ୰ኸ್ẚ㍑ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
➨ 4❶                                   
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   
       ᅗ 4-9 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ ⑂ປࡢ୰ኸ್ẚ㍑ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
    
      ᅗ 4-10 Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ ΰ஘ࡢ୰ኸ್ẚ㍑ 
㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
➨ 4❶                                   
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4.3.4. ᣦᑤᐜ✚⬦Ἴ
⬦Ἴ᣺ᖜ್ࡣ㸪௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஺஫స⏝ࡣㄆࡵࡽࢀࡓ
㸦F㸦3,100㸧= 6.1652 , p = 0.0007㸧㸬 
⤫ィ⤖ᯝࢆ⾲ 4-11㸪⾲ 4-12࡟♧ࡍ㸬⤫ィゎᯒ࡛ࡣ㸪సᴗάື๓ᚋ㛫ࡢẚ㍑࡛
ࡣ㸪t᳨ᐃࢆᐇ᪋ࡋࡓ㸬ࡲࡓ㸪௓ධ⩌࡜ヨ⾜㘒ㄗ⩌ࡢ 2⩌ࡢ᳨ᐃ࡟ࡣ㸪Mann-
Whitneyࡢ᳨ᐃᐇ᪋ࡋࡓ㸬3⩌௨ୖ᳨࡛ᐃࢆ⧞ࡾ㏉ࡍࡓࡵ㸪Benjamini-Hochberg
㸦BH㸧ἲࢆ⏝࠸࡚ p್ࡢ⿵ṇࢆ⾜ࡗࡓ㸬 
ᣦᑤᐜ✚⬦Ἴࡢάື๓ᚋࡢ⤖ᯝࢆᅗ 4-11㸪ᅗ 4-12ࡢࢢࣛࣇ࡟♧ࡍ㸬⬦Ἴ᣺ᖜ್࡛
ࡣ㸪⦪㍈࡟⬦Ἴ᣺ᖜ್ࡢ ᐃ್ࡢᖹᆒ್㸪ᶓ㍈࡟άື๓ᚋ㸪⬦Ἴ㛗࡛ࡣ㸪⦪㍈࡟⬦Ἴ
㛗ࡢ ᐃ್ࡢᖹᆒ್㸪ᶓ㍈࡟άື๓ᚋホ౯㡯┠ࢆ♧ࡍ㸬   
⬦Ἴ᣺ᖜ್࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋࡣ⢭⚄
㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸦⾲ 4-11㸧㸬 
೺ᖖ⪅ࡢヨ⾜㘒ㄗ⩌άື๓ࡣ⢭⚄㞀ᐖ⪅ࡢヨ⾜㘒ㄗ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್
ࢆ♧ࡋࡓ㸬άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ཬࡧ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣάື๓࡜
ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸦⾲ 4-12㸧㸬 
⬦Ἴ㛗ࡣ㸪௓ධ⩌࣭ヨ⾜㘒ㄗ⩌㛫㸪సᴗάື๓ᚋ㛫࡛஺஫స⏝ࡣㄆࡵࡽࢀࡓ㸦F
㸦3,100㸧= 3.961 , p =0.01㸧㸬೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪೺ᖖ⪅ࡢ௓ධ
⩌άື๓ࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬άື๓ᚋ㛫ࡢ
ẚ㍑࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸦⾲ 4-
12㸧㸬 
 
 
 
 
 
 
 
 
 
➨ 4❶                                   
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⾲ 4-11 ᣦᑤᐜ✚Ἴ⬦ࡢ⩌㛫ཬࡧάື๓ᚋ㛫ࡢ P್ẚ㍑㸦⬦Ἴ᣺ᖜ್㸧 
⬦Ἴ᣺ᖜ್ p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.006 12 㻖0.0133
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.357 24 0.416
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.134 21 0.178
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.614 26 0.662
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.000001 2 㻖0.000008
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.015 13 㻖0.0324
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.00065 9 㻖0.002
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.202 22 0.257
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.016 15 㻖0.0304
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.679 27 0.704
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.016 14 㻖0.0311
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.109 20 0.152
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.695 28 0.695
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.00536 11 㻖0.01365
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.018 16 㻖0.030
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0000026 3 㻖0.00002
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.00027 8 㻖0.0009
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.00003 5 㻖0.0001
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.003 10 㻖0.008
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.00001 4 㻖0.00007
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.0000003 1 㻖0.00007
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.00009 6 㻖0.0003
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0001 7 㻖0.0004
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.24 23 0.293
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.075 18 0.117
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.101 19 0.149
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.049 17 0.081
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.577 25 0.646
㻖p < 0.05  
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
80
 
⾲ 4-12 ᣦᑤᐜ✚⬦Ἴࡢ⩌㛫ཬࡧάື๓ᚋ㛫ࡢ P್ẚ㍑㸦⬦Ἴ㛗㸧 
⬦Ἴ㛗 p್ 㡰఩ ㄪᩚ῭䜏 p್
A,B䠄೺䠖௓ධ⩌๓䚸೺䠖௓ධ⩌ᚋ䠅 0.0318 10 0.089
A,C䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.828 21 1.103
A,D䠄೺䠖௓ධ⩌๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.3564 15 0.665
A,E䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.0036 4 㻖0.02
A,F䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.00195 1 0.055
A,G䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.893 22 1.137
A,H䠄೺䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.945 24 1.102
B,C䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗ๓䠅 0.024 8 0.084
B,D䠄೺䠖௓ධ⩌ᚋ䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.672 18 1.045
B,E䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άື๓䠅 0.003 3 㻖0.02
B,F䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖௓ධ⩌άືᚋ䠅 0.971 26 1.046
B,G䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.109 13 0.234
B,H䠄೺䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.695 19 1.024
C,D䠄೺䠖ヨ⾜㘒ㄗ๓䚸೺䠖ヨ⾜㘒ㄗᚋ䠅 0.749 20 1.049
C,E䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌๓䠅 0.031 9 0.097
C,F䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.002 2 㻖0.027
C,G䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.004 5 0.200
C,H䠄೺䠖ヨ⾜㘒ㄗ๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9446 25 1.058
D,E䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌๓䠅 0.019 7 0.077
D,F䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.456 16 0.798
D,G䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗ๓䠅 0.9219 23 1.122
D,H䠄೺䠖ヨ⾜㘒ㄗᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.9999 28 1.000
E,F䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖௓ධ⩌ᚋ䠅 0.0038 6 㻖0.017
E,G䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗ⩌๓ 0.0422 11 0.107
E,H䠄⢭⚄䠖௓ධ⩌๓䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.1472 14 0.294
F,G䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄ヨ⾜㘒ㄗ๓䠅 0.0975 12 0.227
F,H䠄⢭⚄䠖௓ධ⩌ᚋ䚸⢭⚄䠖ヨ⾜㘒ㄗᚋ䠅 0.4882 17 0.804
G,H䠄⢭⚄䠖ヨ⾜㘒ㄗ๓䚸ヨ⾜㘒ㄗᚋ䠅 0.9783 27 1.015
㻖p < 0.05  
A㸦೺ᖖ⪅㸸௓ධ⩌άື๓㸧㸪B㸦೺ᖖ⪅㸸௓ධ⩌άືᚋ㸧㸪C㸦೺ᖖ⪅㸸ヨ⾜㘒ㄗ⩌
άື๓㸧㸪D㸦೺ᖖ⪅ヨ㸸⾜㘒ㄗ⩌άືᚋ㸧㸪E㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άື๓㸧㸪F
㸦⢭⚄㞀ᐖ⪅㸸௓ධ⩌άືᚋ㸧㸪G㸦⢭⚄㞀ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άື๓㸧㸪H㸦⢭⚄㞀
ᐖ⪅㸸ヨ⾜㘒ㄗ⩌άືᚋ㸧 
➨ 4❶                                   
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ᅗ 4-11 ᣦᑤᐜ✚⬦Ἴ ⬦Ἴ᣺ᖜ್ࡢᖹᆒ್ẚ㍑㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
 
    
ᅗ 4-12 ᣦᑤᐜ✚⬦Ἴ ⬦Ἴ㛗ࡢᖹᆒ್ẚ㍑㸦೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅ẚ㍑㸧 
➨ 4❶                                   
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4.4. ⪃ᐹ
4.4.1. ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ
 ೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪ᚰᢿኚື್࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋ࡜
⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ㍑ࡍࡿ࡜೺ᖖ⪅ࡣ⢭⚄㞀ᐖ⪅࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ
♧ࡋࡓ㸬ᚰᢿኚື್ࡣ㸪⾑ᅽ ᐃࡣ㍍࠸ࢫࢺࣞࢫ࡛࠶ࡾ㸪࡯࡜ࢇ࡝ࡍ࡭࡚ࡢ౛࡛ቑຍ
ࡍࡿࡢ࡛㸪Ᏻ㟼᫬࡜ࡢ⬦ᕪࢆࡶࡗ࡚㐣ᩄᛶࡢᣦᶆ࡜఩⨨௜ࡅࡽࢀ࡚࠸ࡿ[11] [12] 
[13]㸬⢭⚄㞀ᐖ⪅ࡢ≉࡟⤫ྜኻㄪ⑕ࡢ≉ᚩ࡜ࡋ࡚㸪ឤぬ㐣ᩄࡀᣲࡆࡽࢀࡿ㸬↓⌮ࢆࡋ
࡚↔ࡾࡀᙉࡃ࡞ࡾ㸪୙Ᏻࡸ⥭ᙇឤࡀ㧗ࡲࡾ࿘ᅖࡢ࠶ࡽࡺࡿ่⃭࡟ᙳ㡪ࢆཷࡅ࡚ࡋࡲ࠸
ࡸࡍ࠸ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ[37]㸬ᮏ◊✲ࡢᑐ㇟࡛࠶ࡿ⢭⚄㞀ᐖ⪅ࡣ㸪⢭⚄⑕≧ࡢホ౯
࡜ࡋ࡚ࡣࠕࡈࡃ㍍ᗘࠖ࠿ࡽࠕ㍍ᗘࠖࡢ⢭⚄⑕≧ࡢホ౯࡛࠶ࡾ㸪♫఍㐺ᛂ㏵ୖ࡟࠶ࡿ࡜
⪃࠼ࡽࢀࡿ㸬⢭⚄⑕≧ࡣ㍍ᗘ࡛ࡣ࠶ࡿࡀ㸪ึࡵ࡚ྲྀࡾ⤌ࡴάື࡟ᑐࡋ࡚ࡣᑡࡋ୙Ᏻࡀ
࠶ࡿ࡜᥎ ࡉࢀࡿ㸬ᮏ◊✲ࡢ⤖ᯝ࠿ࡽ㸪ྠࡌάື࡛ྠࡌసᴗ⒪ἲ௓ධࢆᐇ᪋ࡋ࡚࠸ࡿ
࡟ࡶ࠿࠿ࢃࡽࡎ㸪ᚰᢿኚື್ࡢᩘ್ࡀ㧗࠸ࡇ࡜࠿ࡽ㸪⢭⚄㞀ᐖ⪅ࡣᑐே஺ὶࡸసᴗά
ື࡟㞟୰ࡍࡿࡇ࡜࡟㛵ࡍࡿࢫࢺࣞࢫࡶឤࡌࡸࡍࡃ㸪㐣ᩄᛶࡀ㧗࠸࡜⪃࠼ࡽࢀࡿ㸬ࡲ
ࡓ㸪సᴗ⒪ἲ௓ධࡢ㐪࠸࡟࠾࠸࡚ࡶ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋࡣ㸪⢭⚄㞀ᐖ⪅ࡢヨ⾜㘒
ㄗ⩌άືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆࡋࡵࡋ࡚࠸ࡿࡇ࡜࠿ࡽࡶ㸪௓ධ⩌ࡢ௓ධ᪉ἲ࡜ࡋ
࡚సᴗάືࡀ࡛ࡁࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸ࡀ㸪࡛ࡁ࡞ࡅࢀࡤཱྀ㢌࡛ㄝ᫂ࡋ㸪ᡭᮏࢆ
ࡳࡏ࡚ᶍೌࢆಁࡋ㸪ຓゝࢆ⾜࠺➼ࡢᡭ㡰ࢆ♧ࡋࡓࡇ࡜࡛㸪⢭⚄㞀ᐖ⪅ࡀヨ⾜㘒ㄗࡋ࡞
ࡀࡽసᴗάືࢆᐇ᪋ࡋࡓሙྜ࡜ẚ㍑ࡍࡿ࡜ࢫࢺࣞࢫࢆឤࡌ࡟ࡃࡃᩘ್ࡀప࠿ࡗࡓࡢ࡛
ࡣ࡞࠸࠿⪃࠼ࡽࢀࡿ㸬సᴗ⒪ἲ௓ධ࡟࠾࠸࡚ࡶ㸪ᑐ㇟⪅ࡢ㐣ᩄᛶ࡟㓄៖ࡋ࡞ࡀࡽᐇ᪋
ࡍࡿᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
 ༢⣧཯ᛂ᫬㛫ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬
άື๓ᚋࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡣ㸪άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧
ࡋ࡚࠸ࡓ㸬༢⣧཯ᛂ᫬㛫ࡣ㸪཯ᛂ᫬㛫ࡢ㐜ᘏࡣㄆ▱࣭⾜ື཯ᛂ࠶ࡿ࠸ࡣ୰ᯡᶵ⬟ࡢ⌧
㇟࡛࠶ࡾ㸪⬟ືᛶࡢᣦᶆ࡜࡞ࡿ࡜ࡉࢀ࡚࠾ࡾ㸪⑂ࢀࡸࡍࡉࡢᣦᶆ࡜ࡋ࡚ලయⓗ࡟♧ࡍ
ࡢ࡟᭷┈࡛࠶ࡿ࡜ࡉࢀ࡚࠸ࡿ[11] [12][13]㸬⢭⚄㞀ᐖ⪅ࡢඹ㏻ࡍࡿ≉ᚩ࡜ࡋ࡚㸪⑂ປ
ࡀᣲࡆࡽࢀࡿ㸬≉࡟⤫ྜኻㄪ⑕ࡢ⑂ປ≉ᛶ࡜ࡋ࡚ே⑂ࢀ㸦ே๓ࡸᑐே஺ὶ࡛ឤࡌࡿ⑂
ࢀ㸧㸪㢌⑂ࢀ㸦సᴗ࡟㞟୰ࡋࡓࡾ⪃࠼஦ࢆࡋࡓࡾࡍࡿ࡜ࡁ࡟ឤࡌࡿ⑂ࢀ㸧㸪ඛ⑂ࢀ
㸦ᑗ᮶ࡢࡇ࡜ࢆඛྲྀࡾⓗ࡟ᚰ㓄ࡋ࡚࠸ࡿ⑂ࢀ㸧ࡀ࠶ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ㸬ᮏ◊✲ࡢ
⤖ᯝ࠿ࡽ㸪೺ᖖ⪅ࡣ௓ධ⩌ࡢసᴗάືࡀ࡛ࡁࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸ࡀ㸪࡛ࡁ࡞ࡅ
➨ 4❶                                   
83
 
ࢀࡤཱྀ㢌࡛ㄝ᫂ࡋ㸪ᡭᮏࢆࡳࡏ࡚ᶍೌࢆಁࡋ㸪ຓゝࢆ⾜࠺➼ࡢᡭ㡰ࢆ♧ࡍ௓ධ࡛ࡣ㸪
⬟ືᛶࡀྥୖࡋ㸪⑂ࢀࡣឤࡌ࡚࠸࡞࠿ࡗࡓ࡜⪃࠼ࡿ㸬ࡑࢀ௨እࡢ೺ᖖ⪅ࡢヨ⾜㘒ㄗ
⩌㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌㸪ᛮ⪃㘒ㄗ⩌࡛ࡣ㸪᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬೺ᖖ⪅㸪
⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚᭷ព࡞ᕪࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬⢭⚄㞀ᐖ⪅࡟࠾࠸࡚ࡣ㸪≉
ᚩ࡜ࡋ࡚⑂ປ≉ᛶ࡜ࡋ࡚ࠕே⑂ࢀࠖ㸪ࠕ㢌⑂ࢀࠖ㸪ࠕඛ⑂ࢀࠖࡀ࠶ࡿࡀ㸪ᮏ◊✲ࡢᑐ
㇟ࡢ⢭⚄㞀ᐖ⪅ࡣ㸪◊✲༠ຊ᪋タ࡛࠶ࡿ≉ᐃ㠀Ⴀ฼άືἲேࡢ㐠Ⴀࡍࡿ᪋タ࡟㏻ᡤࡋ
࡚࠾ࡾ㸪㐌 2㹼5ᅇ㈍኎ࡸㄪ⌮ࡢάືࢆ⤒㦂ࡋ࡚࠸ࡿࡇ࡜ࡶ࠶ࡾ㸪⬟ືᛶࡸ⑂ࢀࢆᝏ
໬ࡉࡏࡿࡼ࠺࡞సᴗάືࡸ௓ධ᪉ἲ࡛ࡣ࡞࠿ࡗࡓ࡜᥎ ࡛ࡁࡿ㸬 
 ஘ᩘࢸࢫࢺ࡟࠾࠸࡚ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚ኚ໬ࡣㄆࡵࡽࢀ࡞࠿
ࡗࡓ㸬஘ᩘࢸࢫࢺࡣ㸪୙つ๎࡞㡰ᗎ࡛ᩘᏐࢆⓎ⏕ࡉࡏࡿࡓࡵ࡟࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ
⏝࠸ࡿࡓࡵ㸪๓㢌ⴥᶵ⬟ࡀാࡃᗘྜ࠸ࡀホ౯࡛ࡁࡿ࡜ࡉࢀ࡚࠸ࡿ㸬஘ᩘࢸࢫࢺࡣ㸪஘
ᩘࡢ࢖࣓࣮ࢪࢆࢸࢫࢺࡢ᫬㛫୰࡟⥔ᣢࡋ㸪ࡑࡢ࣮࢜࣌ࣞࢩࣙࣥࢆᐇ⾜ࡍࡿ࣮࣡࢟ࣥࢢ
࣓࣮ࣔࣜࡢࢸࢫࢺ࡛࠶ࡾ㸪ࡇࡢㄢ㢟ࡣඛ⾜ᩘᏐ࡟ᙳ㡪ࡉࢀࡘࡘࡶ᪂ࡋ࠸஘ᩘࢆసࡾࡔ
ࡍࡓࡵࡢὀពࡢ㞟୰࡜⥔ᣢࡀᚲせ࡛࠶ࡿ[11] [12][13]㸬ᮏ◊✲ࡢ⤖ᯝ࡛ࡣ㸪೺ᖖ⪅࡜
⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓࡀ㸪೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅࡜ࡶ࡟
άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ࡚࠾ࡾ㸪ᨵၿࡀࡳ࡜ࡵࡽࢀ࡚࠸ࡿ㸬సᴗ
άື࡟ྲྀࡾ⤌ࡴࡇ࡜࡟ࡼࡗ࡚⏕ࡌࡓ⤖ᯝࢆᑐ㇟⪅࡜సᴗ⒪ἲኈࡀឤ᝟ࢆඹ᭷ࡍࡿࡇ࡜
࡛㸪ḟࡢㄆ▱࣭⾜ື࡟ᑐࡍࡿෆⓎⓗືᶵ௜ࡅࡢ⏕ᡂࢆಁࡋ㸪๓㢌ⴥᶵ⬟ࡢᨵၿࢆಁࡍ
ྍ⬟ᛶࡀ࠶ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[2]㸬ࡲࡓ㸪㏆㉥እศගἲࢆ⏝࠸ࡓ◊✲࡛㸪⤫ྜኻㄪ⑕
ᝈ⪅࡜೺ᖖ⪅ࡢ⬻㈿άࡢᵝ┦ࡢ㐪࠸ࡣ㸪๓㢌ⴥᶵ⬟ࡢపୗࡀ⤫ྜኻㄪᝈ⪅࡟῝ࡃ㛵୚
ࡋ࡚࠸ࡿࡇ࡜ࢆሗ࿌ࡋ࡚࠸ࡿ[40][41]㸬 
௒ᅇࡢ◊✲࡟࠾࠸࡚㸪஘ᩘࢸࢫࢺࡣ㸪௚ࡢᚰᢿኚື್ࡸ༢⣧཯ᛂ᫬㛫ࡢࢸࢫࢺ࡜㐪
࠸௓ධ⩌࡛೺ᖖ⪅㸪⢭⚄㞀ᐖ⪅࡜ࡶ࡟ᨵၿࡀㄆࡵࡽࢀ࡚࠸ࡿ㸬ࡇࡢ⤖ᯝ࠿ࡽ㸪௓ධ⩌
ࡢ௓ධ᪉ἲ࡛࠶ࡿసᴗάືࡀ࡛ࡁࡑ࠺࡛࠶ࢀࡤᣦ♧ࡣࡋ࡞࠸ࡀ㸪࡛ࡁ࡞ࡅࢀࡤཱྀ㢌࡛
ㄝ᫂ࡋ㸪ᡭᮏࢆࡳࡏ࡚ᶍೌࢆಁࡋ㸪ຓゝࢆ⾜࠺➼ࡢᡭ㡰ࢆ♧ࡋࡓ௓ධ᪉ἲࡣᑐ㇟⪅࡟
ヨ⾜㘒ㄗࡉࡏࡿ௓ධ᪉ἲࡼࡾࡶ๓㢌ⴥᶵ⬟ࡢᨵၿࢆಁࡍྍ⬟ᛶࡀ♧၀ࡉࢀࡓ࡜⪃࠼ࡽ
ࢀࡿ㸬 
 
4.4.2㸬୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ
 ೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡢάືᚋࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌ά
ື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬ࡲࡓ㸪άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ௓
ධ⩌άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬⮬ᕫຠຊឤ࡜ࡣ㸪࠶ࡿ⾜ື࡟ࡘ
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࠸࡚⮬ศࡀ⾜࠼ࡿ࡜ᛮ࠺࡜࠸࠺ಶேࡢ☜ಙࢆ⾲ࡍࡶࡢ࡛࠶ࡿ㸬௒ᅇࡢ◊✲⤖ᯝ࡛ࡣ㸪
⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌ࡀάື๓࡟ 5ẁ㝵ホᐃ್࡛ 2Ⅼ࡜ప࠿ࡗࡓ㸬άືᚋࡣⅬᩘࡀྥୖ
ࡋ㸪άື๓࡜ẚ㍑ࡋ࡚᭷ព࡞ኚ໬ࡀㄆࡵࡽࢀࡓ㸬ࡲࡓ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡢάືᚋࡣ⢭
⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬೺ᖖ⪅ࡢ௓ධ⩌࡟ࡘ࠸࡚
ࡣ㸪ヨ⾜㘒ㄗ⩌㸪⢭⚄㞀ᐖ⪅ࡢヨ⾜㘒ㄗ⩌ࡣ᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬௓ධ⩌
࡛ࡣ㸪ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࡢẁ㝵࡙ࡅࢆ࠾ࡇ࡞ࡗࡓసᴗ⒪ἲ௓ධࢆᐇ᪋ࡋࡓ㸬⢭⚄
㞀ᐖ⪅ࡢ≉ᛶ࡛࠶ࡿ඲యࡢᢕᥱࡀⱞᡭ࡛⮬ศ࡛ẁྲྀࡾࢆࡘࡅࡽࢀ࡞࠸㸪ᣦ♧ࡣࡦ࡜ࡘ
ࡦ࡜ࡘලయⓗ࡛࡞࠸࡜⌮ゎ࡛ࡁ࡞࠸࡜࠸ࡗࡓࡼ࠺࡞≉ᛶ࡟ᑐࡋ࡚㸪ᮏ◊✲ࡢసᴗ⒪ἲ
௓ධ࡛࠶ࡿ㸪ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ
᝟ࢆඹ᭷ࡋ㸪◊✲⪅ࡣᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟
ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜࠺௓ධࡣ㸪⮬ᕫຠຊឤࡀప࠸⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚ࡣ᭷ຠ࡛࠶ࡗࡓ
ࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬ᮏ◊✲ࡢᑐ㇟ࡢ⢭⚄㞀ᐖ⪅ࡣ㸪◊✲༠ຊ᪋タ࡛࠶ࡿ≉ᐃ
㠀Ⴀ฼άືἲேࡢ㐠Ⴀࡍࡿ᪋タ࡛㐌 2㹼5ᅇ㈍኎ࡸㄪ⌮ࡢάືࢆᐇ᪋ࡋ࡚࠸ࡿ㸬಴ᡂ
ࡽ[42]ࡣ㸪⤫ྜኻㄪ⑕⪅ࡢᑵປ⥅⥆ࣉࣟࢭࢫ࡟࠾࠸࡚㸪⑌ᝈࡢ≉ᚩࡸ⌧ᅾ⨨࠿ࢀ࡚࠸
ࡿ≧ἣࢆぢᴟࡵ㸪ಙ㢗㛵ಀࢆࡘࡃࡾ࡞ࡀࡽ⮬ᕫຠຊឤࢆ㧗ࡵࡿࡼ࠺࡟ᨭ᥼ࡍࡿࡇ࡜ࡀ
㔜せ࡛࠶ࡿ࡜㏙࡭࡚࠸ࡿ㸬  
 
4.4.3㸬Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ
೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬άື๓ᚋ㛫
ࡢẚ㍑࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌ࡢάẼࡢ㡯┠࡛άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗
್ࢆ♧ࡋࡓ㸬άືࡢ㡯┠࡛άື๓ࡢⅬᩘ࡛ẚ㍑ࡍࡿ࡜㸪೺ᖖ⪅ࡣ 50.0Ⅼ࡛⢭⚄㞀ᐖ
⪅ࡣ 41.3Ⅼ࡛࠶ࡿࡇ࡜࠿ࡽ⢭⚄㞀ᐖ⪅ࡢⅬᩘࡀ೺ᖖ⪅ࡢⅬᩘ࡜ẚ㍑ࡋ࡚ప࠸ࡇ࡜ࡀ
ࢃ࠿ࡿ㸬⢭⚄㞀ᐖ⪅ࡢ≉ᛶ࡜ࡋ࡚సᴗάື࡟㞟୰ࡍࡿࡇ࡜࡟㛵ࡍࡿࢫࢺࣞࢫࡶឤࡌࡸ
ࡍࡃ㸪㐣ᩄᛶࡀ㧗࠸ࡇ࡜ࡀ࠶ࡾ㸪ึࡵ࡚ࡢάືࢆ⾜࠺ࡇ࡜࡟ᑐࡍࡿ୙Ᏻࡸ⥭ᙇឤࡀ࠶
ࡿࡇ࡜࡛㸪సᴗάື๓ࡢẼศ࡛ࡣάẼࡣప࠿ࡗࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿
ࡋ㸪⢭⚄㞀ᐖ⪅ࡣ௓ධ⩌ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬సᴗ
άື࡛సရࢆ᏶ᡂࡉࡏࡿព⩏࡟ࡘ࠸࡚㸪సရࡀ᏶ᡂࡍࡿࡇ࡜࡛⮬ಙࡘࡅࡀ࡞ࡉࢀ㸪⮬
ᡃࡢᙉ໬࠾ࡼࡧ⮬Ⓨᛶ㸪୺యᛶࡢྥୖ࡟ࡘ࡞ࡀࡿ࡜㏙࡭࡚࠸ࡿ[43]㸬௓ධ⩌ࡢసᴗ⒪
ἲ௓ධ࡛ࡣ㸪ᑐ㇟⪅࡜㢦ぢ▱ࡾ࡛࠶ࡿ◊✲⪅ࡀഃ࡟࠸࡚㛫㐪࠸ࡀ࠶ࢀࡤᣦ᦬ࡋ࡚ࡶࡽ
࠼ࡿᏳᚰឤࡀ࠶ࡾ㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ
࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࡋ࡚ࡶࡽ࠼ࡿࡇ࡜࡛㸪άẼࡢ㡯┠ࡣᨵၿࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼
ࡽࢀࡿ㸬 
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4.4.4 ᣦᑤᐜ✚⬦Ἴ.
⬦Ἴ᣺ᖜ್࡛ࡣ㸪άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ཬࡧ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣ
άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬⬦Ἴ᣺ᖜ್ࡣ㸪ࢫࢺࣞࢫ่⃭᫬࡟ࡣ㸪஺ឤ⚄
⤒άືࡀஹ㐍ࡍࡿ࡜⣽ື⬦ࡀ཰⦰ࡋ࡚ᮎᲈ⾑ὶࡀῶᑡࡍࡿࡇ࡜࡛⬦Ἴ᣺ᖜ್ࡀప್ࢆ
♧ࡍࡇ࡜ࡀศ࠿ࡗ࡚࠸ࡿ[21] [20]㸬೺ᖖ⪅ཬࡧ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌࡛సᴗάືᚋ࡟ά
ື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓࡇ࡜࠿ࡽ㸪௓ධ⩌ࡢసᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪஺ឤ
⚄⤒ࡢస⏝ࡀῶᑡࡋࡓ࡜⪃࠼ࡽࢀࡿ㸬௓ධ⩌ࡢసᴗ⒪ἲ௓ධ࡛ࡣ㸪ᑐ㇟⪅࡟ࡣฟ᮶ࡿ
㝈ࡾసᴗάືࢆ୺యⓗ࡟⾜ࡗ࡚ࡶࡽ࠺ࡼ࠺࡟ಁࡋ࡚㸪ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ
㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ᝟ࢆඹ᭷ࡋ࡚࠸ࡿ㸬ࡉࡽ࡟㸪◊✲⪅ࡣᑐ㇟⪅
ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗ࡚࠸
ࡿ㸬ࡇࡢࡼ࠺࡞సᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪೺ᖖ⪅ཬࡧ⢭⚄㞀ᐖ⪅࡜ࡶ࡟సᴗάື୰ࡶᏳ
ᚰࡋ࡚ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪஺ឤ⚄⤒ࡢస⏝ࡀῶᑡࡋࡓ࡜᥎ ࡛ࡁࡿ㸬ࡉࡽ࡟㸪೺ᖖ⪅
࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣ೺ᖖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ
㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡓ㸬⬦Ἴ㛗ࡣᚰᢿ࿘ᮇࢆ♧ࡋ࡚࠾ࡾ㸪⬦Ἴ㛗ࡀ኱ࡁࡃ࡞ࡿ࡜
ᚰᢿᩘࡀపୗࡋ࡚࠸ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ㸬ᚰ⮚࡟࠾࠸࡚஺ឤ⚄⤒άືࡀஹ㐍ࡍࡿ࡜㸪
๪஺ឤ⚄⤒άືࡀᢚไࡉࢀ㸪ᚰᢿᩘࡀቑຍࡍࡿ࡜࠸ࢃࢀ࡚࠸ࡿ[21] [20]㸬ࡇࡢ⤖ᯝ࠿
ࡽ೺ᖖ⪅ࡼࡾࡶ⢭⚄㞀ᐖ⪅ࡢ᪉ࡀసᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪సᴗάື࡟ࡼࡾᏳᚰࡋ࡚ࣜ
ࣛࢵࢡࢫࡋ࡚ྲྀࡾ⤌ࡵࡓࡇ࡜࡟ࡼࡾ஺ឤ⚄⤒ࡢస⏝ࡀῶᑡࡋ㸪๪஺ឤ⚄⤒ࡀ᭷ព࡟స
⏝ࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪⢭⚄㞀ᐖ⪅ࡣ⬦Ἴ㛗࡟࠾࠸࡚ࡶ௓ධ⩌άື
ᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬 
ᮏ◊✲ࡢ⢭⚄㞀ᐖ⪅ࡢᑐ㇟⪅ࡣ㸪♫఍㐺ᛂࡢ㏵ୖ࡟࠶ࡾ㸪సᴗᡤ➼࡛ึࡵ࡚⤒㦂ࡍ
ࡿసᴗᕤ⛬ࢆᐇ᪋ࡍࡿ㝿࡟ࡣ⥭ᙇࡸ୙Ᏻࢆឤࡌ࡚࠸ࡿࡇ࡜ࡀከ࠸㸬⢭⚄㞀ᐖ⪅ࡢ୙Ᏻ
㞀ᐖࡣ㸪ᑐேሙ㠃࡛㐣๫࡞୙Ᏻࢆ⏕ࡌࡿᑐேᜍᛧ⑕࡜ゝࢃࢀ࡚ࡁࡓ⑓ែ࡛࠶ࡾ㸪ࡑࡢ
సᴗ⒪ἲ࡛ࡣ㸪୙Ᏻࡢᑐࡍࡿᑐฎ⾜ືࡢ⋓ᚓࡀ┠ⓗ࡛࠶ࡾ㸪సᴗάື࡜ࡋ࡚ຓゝࡋࡸ
ࡍࡃ㸪ᐇ⏝ⓗ࡛ᡭ㍍࡟ྲྀࡾ⤌ࡵ㸪ಟṇྍ⬟࡞సᴗάືࢆ㑅ᢥࡋ࡚୙Ᏻ࡟ᨭ㓄ࡉࢀ࡞࠸
೺ᗣⓗ࡞᫬㛫ࢆ㐣ࡈࡍࡇ࡜ࡀ㔜せ࡛࠶ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[43]㸬ࡲࡓ㸪⤫ྜኻㄪ⑕ᝈ
⪅࡜୙Ᏻ㞀ᐖᝈ⪅࡟࠾࠸࡚㸪୧⪅ࡢ⑕≧ࡣ␗࡞ࡿࡶࡢ࡛࠶ࡿࡀ㸪ඹ㏻ࡍࡿࡇ࡜ࡣ㸪⑕
≧࡟ࡼࡾ↓ຊឤࡸ᝟⥴ⓗⱞ③࡟ᤊࢃࢀ㸪ࡑࢀ࡟కࡗ࡚㸪♫఍ⓗ࡟Ꮩ❧ࡋࡓ≧ែ࡟࡞ࡿ
ࡇ࡜ࡀ࠶ࡿ[44]㸬ࡋࡓࡀࡗ࡚㸪ᑵປ࡛ࡣ㸪ᑐ㇟⪅ࡀ஺ឤ⚄⤒࡜๪஺ឤ⚄⤒ࡢࣂࣛࣥࢫ
ࢆಖࡕ࡞ࡀࡽసᴗάື࡟ྲྀࡾ⤌ࡴࡇ࡜ࡣ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡇࡢࡇ࡜࠿ࡽ㸪♫
఍㐺ᛂࢆ┠ᣦࡍ⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿ௓ධ⩌ࡢసᴗ⒪ἲ௓ධࡣసᴗάື࡟Ᏻᚰࡋ࡚ⴠࡕ
╔࠸࡚ྲྀࡾ⤌ࡴࡓࡵࡢ௓ධ࡜ࡋ࡚᭷⏝࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪⢭⚄㞀ᐖ⪅ࡢヨ⾜
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㘒ㄗ⩌άື๓ࡣ೺ᖖ⪅ࡢヨ⾜㘒ㄗ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬ヨ⾜
㘒ㄗ⩌࡟࠾࠸࡚ࡣ㸪సᴗάື๓ࡣ㸪⢭⚄㞀ᐖ⪅ࡣ೺ᖖ⪅࡜ẚ㍑ࡍࡿ࡜๪஺ឤ⚄⤒ඃ఩
ࡢ≧ែ࡛࠶ࡗࡓ㸬άື๓ᚋ࡛ࡣ᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬⢭⚄㞀ᐖ⪅ࡢ᪉ࡣヨ⾜
㘒ㄗࡋ࡞ࡀࡽసᴗάື࡟ྲྀࡾ⤌ࡴࡇ࡜◊✲⪅࡟ㄝ᫂ࢆཷࡅ࡚ࡶ஺ឤ⚄⤒ඃ఩࡟ࡣ࡞ࡽ
ࡎ㸪ࡴࡋࢁ೺ᖖ⪅ࡢ᪉ࡀヨ⾜㘒ㄗࡋ࡞ࡀࡽ୍ே࡛సᴗάື࡟ྲྀࡾ⤌ࡳసရࢆ᏶ᡂࡉࡏ
ࡿࡇ࡜࡟ᑐࡋ࡚ࡣ஺ឤ⚄⤒ࡀඃ఩࡟స⏝ࡋ࡚సᴗάື㛤ጞ๓ࡢ≧ែ࡛ࡣ஺ឤ⚄⤒ඃ఩
ࡢ≧ែ࡛࠶ࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬௨ୖࡢࡇ࡜࠿ࡽ㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌ࡣ㸪సᴗάື࡟
Ᏻᚰࡋ࡚ࣜࣛࢵࢡࢫࡋ࡚ྲྀࡾ⤌ࡵࡓࡇ࡜࡟ࡼࡾ㸪ᚰ⮚࡟࠾ࡅࡿ⮬ᚊ⚄⤒ᶵ⬟࡟࠾࠸࡚
ࡶ㸪సᴗ⒪ἲ௓ධࡢᙳ㡪ࡀㄆࡵࡽࢀࡓ࡜⪃࠼ࡽࢀࡿ㸬 
 
4.4.5 సᴗ⒪ἲ௓ධࡀᑐ㇟⪅࡟୚࠼ࡿᙳ㡪
ᮏ◊✲࡛ࡣ㸪ᑐ㇟⪅ࡢ≧ἣ࡟ᛂࡌ࡚㛵ࢃࡾ⾜ືࡢẁ㝵௜ࡅࢆ⾜ࡗࡓసᴗ⒪ἲ௓ධࢆ
೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡟ᐇ᪋ࡋࡓ㸬೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪ᚰᢿኚື್
࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋ࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ㍑ࡍࡿ࡜೺ᖖ⪅ࡣ⢭⚄
㞀ᐖ⪅࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ᚰᢿኚື್ࡣ㐣ᩄᛶࡢホ౯࡜ࡋ࡚఩⨨࡙ࡅࡽ
ࢀ࡚࠾ࡾ㸪⢭⚄㞀ᐖ⪅ࡢ≉࡟⤫ྜኻㄪ⑕ࡢ≉ᚩ࡜ࡋ࡚㸪ឤぬ㐣ᩄࡀᣲࡆࡽࢀࡿ㸬↓⌮
ࢆࡋ࡚↔ࡾࡀᙉࡃ࡞ࡾ㸪୙Ᏻࡸ⥭ᙇឤࡀ㧗ࡲࡾ࿘ᅖࡢ࠶ࡽࡺࡿ่⃭࡟ᙳ㡪ࢆཷࡅ࡚ࡋ
ࡲ࠸ࡸࡍ࠸ࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ[38]㸬ࡲࡓ㸪సᴗάືࢆ㐙⾜ࡍࡿ࡟࠶ࡓࡾ㸪సᴗάື
ࢆᐇ᪋ࡍࡿ㝿ࡢ≉ᚩ࡜ࡋ࡚㸪సᴗάື୍࡛᫬࡟ࡓࡃࡉࢇࡢㄢ㢟࡟┤㠃ࡍࡿ࡜ΰ஘ࡋ࡚
ࡋࡲ࠺㸪άື඲యࡢᢕᥱࡀⱞᡭ࡛⮬ศ࡛ẁྲྀࡾࢆࡘࡅࡽࢀ࡞࠸㸪࠶࠸ࡲ࠸࡞≧ἣࡀⱞ
ᡭ㸪ᣦ♧ࡣࡦ࡜ࡘࡦ࡜ࡘලయⓗ࡛࡞࠸࡜⌮ゎ࡛ࡁ࡞࠸㸪άື≧ἣࡢኚ໬࡟ᙅࡃ័ࢀࡿ
ࡢ࡟᫬㛫ࡀ࠿࠿ࡿ㸪ᐜ᫆࡟ࡃࡘࢁࡄࡇ࡜ࡀ࡛ࡁࡎᖖ࡟⥭ᙇࡋ࡚࠸ࡿ㸪෕ㄯࡀ㏻ࡌ࡟ࡃ
ࡃ⏕┿㠃┠࡛࠶ࡿ࡜࠸ࡗࡓ≉ᚩࡀ࠶ࡿ[38]㸬 
⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡛ࡣ㸪ᩘ್࡟࠾࠸࡚ࡣᚰᢿኚື್ࡢṇᖖᖹᆒࡣ⮹[11] [12]
ࡢሗ࿌࡛ࡣ㸪12௨ୗ࡜ࡉࢀ࡚࠸ࡿࡇ࡜࠿ࡽ㸪௓ධ⩌ࡢᩘ್ࡀṇᖖᇦෆ࡛࠶ࡾ㸪೺ᖖ
⪅ࡶ⢭⚄㞀ᐖ⪅ࡶᮏ◊✲ࡢ௓ධࢆཷࡅ࡚㐣ᗘ࡞୙Ᏻࡸ⥭ᙇࡍࡿࡇ࡜࡞ࡃࣜࣛࢵࢡࢫࡋ
࡚ྲྀࡾ⤌ࡵࡓ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡢ᪉ࡀ⢭⚄㞀ᐖ⪅࡜ẚ㍑ࡋ࡚≉࡟
୙Ᏻࡸ⥭ᙇࡍࡿࡇ࡜࡞ࡃࣜࣛࢵࢡࢫࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽ
ࢀࡿ㸬௨ୖࡢࡼ࠺࡞⢭⚄㞀ᐖ⪅≉᭷ࡢ≉ᛶࡀᙳ㡪ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬సᴗ⒪ἲ௓
ධ࡟࠾࠸࡚ࡣ㸪≉࡟⢭⚄㞀ᐖ⪅ࡣឤぬ㐣ᩄࡀ࠶ࡾ㸪୙Ᏻࡸ⥭ᙇឤࡀ㧗ࡲࡾ࿘ᅖࡢ࠶ࡽ
ࡺࡿ่⃭࡟ᙳ㡪ࢆཷࡅ࡚ࡋࡲ࠸ࡸࡍ࠸ࡓࡵ㸪ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ
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⒪ἲࣉࣟࢢ࣒ࣛ௓ධ࡟࠾࠸࡚㸪ࡼࡾලయⓗ࡟ఱࡀฟ᮶࡚࠸࡚㸪ఱࡀฟ᮶࡚࠸࡞࠸ࡢ࠿
ࢆࣇ࢕࣮ࢻࣂࢵࢡࡍࡿࡇ࡜㸪ࡲࡓ㸪ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟
ࡣ◊✲⪅࡜ឤ᝟ࢆඹ᭷ࡋ㸪◊✲⪅ࡣᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆ
ᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜࠺ࡇ࡜ࡀ≉࡟㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪஘ᩘ
ࢸࢫࢺ࡟࠾࠸࡚ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡛ࡣᕪࡣぢࡽࢀ࡞࠿ࡗࡓࡀ㸪௓ධ⩌
ࡣάື๓ᚋ࡛᭷ព࡞ኚ໬ࡀㄆࡵࡽࢀᨵၿࡀㄆࡵࡽࢀࡓ㸬⮫ᗋ࡟ㄆ▱ᶵ⬟ࣜࣁࣅࣜࢸ࣮
ࢩࣙࣥࢆᑟධࡍࡿ㝿ࡢ␃ពⅬ࡜ࡋ࡚㸪カ⦎ෆᐜࡣ㸪ධຊฎ⌮㸦グ᠈ᶵ⬟࣭ὀពᶵ⬟㸧
࡟ᑐࡍࡿカ⦎࡜ฟຊฎ⌮㸦㐙⾜ᶵ⬟࣭࣮࣡࢟ࣥࢢ࣓ࣔࣜ㸧࡟ᑐࡍࡿカ⦎ࢆࣂࣛࣥࢫࡼ
ࡃ㓄⨨ࡍࡿࡇ࡜㸪ㄆ▱ᶵ⬟ࡢᨵၿ࡟ྜࢃࡏ࡚カ⦎ࡢ㢖ᗘࢆㄪᩚࡍࡿカ⦎࡟ᑐࡍࡿືᶵ
௜ࡅࡀ⥔ᣢ࡛ࡁ࡚㸪ᴦࡋࡃㄢ㢟࡟ྲྀࡾ⤌ࡵࡿࡼ࠺࡟ᕤኵࡍࡿࡇ࡜㸪㐍Ṍࡸᨵၿ࡟ᑐࡋ
࡚ṇࡢᙉ໬ࢆ⾜ࡇ࡜ࡀ㔜せ࡛࠶ࡿ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[46]㸬 
௨ୖࡢࡇ࡜࠿ࡽ㸪௓ධ⩌ࡢᑐ㇟⪅ࡣ◊✲⪅࡟㸪ఱࡀฟ᮶࡚࠸࡚㸪ఱࡀฟ᮶࡚࠸࡞࠸
ࡢ࠿ࢆ᫂☜࡟ᣦᑟࡋ࡚㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟㐩ᡂឤࡸ⮬ಙࢆᣢ࡚
ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜࡛㸪άື୰࡟ᛮ⪃ࡢ㌿᥮ࡸษࡾ᭰࠼ࡀ࠺ࡲࡃฟ
᮶ࡓࡇ࡜࡛ᨵၿࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬 
୍⯡ᛶ⮬ᕫຠຊឤ࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡢάືᚋ
ࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡋ࡚࠸ࡓ㸬௒ᅇࡢ◊✲⤖ᯝ
࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌ࡀάື๓࡟ 5ẁ㝵ホᐃ್࡛ 2Ⅼ࡜ప࠿ࡗࡓࡇ࡜ࡶ࠶ࡾ㸪ά
ືᚋࡣⅬᩘࡀྥୖࡋࡓࡓࡵ㸪άື๓࡜ẚ㍑ࡋ࡚᭷ព࡞ኚ໬ࡀㄆࡵࡽࢀ࡚࠸ࡿ㸬⢭⚄㞀
ᐖ⪅ࡢ≉ᛶ࡛࠶ࡿ඲యࡢᢕᥱࡀⱞᡭ࡛⮬ศ࡛ẁྲྀࡾࢆࡘࡅࡽࢀ࡞࠸㸪ᣦ♧ࡣࡦ࡜ࡘࡦ
࡜ࡘලయⓗ࡛࡞࠸࡜⌮ゎ࡛ࡁ࡞࠸࡜࠸࠺≉ᛶࡀ࠶ࡿࡇ࡜ࡀ▱ࡽࢀ࡚࠸ࡿ[38]㸬 
ᮏ◊✲ࡢ⤖ᯝ࠿ࡽ㸪㐣ཤࡢ⤒㦂࠿ࡽసᴗάືࡢ㐙⾜࡟㛵ࡋ࡚㸪೺ᖖ⪅ࡼࡾࡶ⢭⚄㞀
ᐖ⪅ࡢ᪉ࡀࡶ࡜ࡶ࡜ప࠸ഴྥࡀ࠶ࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚
άືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜࠺௓ධࡣ㸪
⮬ᕫຠຊឤࡀప࠸⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚ࡣ᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡛ࡣ㸪ඛ⾜◊✲࡟࠾࠸࡚㸪⢭⚄⑌ᝈᝈ⪅࡟ᑐࡍࡿᅬⱁࢆ⏝࠸
ࡓసᴗ⒪ἲ௓ධࡢᚰ⌮ຠᯝ࡟ࡘ࠸࡚㸪ࢿ࢞ࢸ࢕ࣈ࡞ឤ᝟ࡢపୗ㸪άẼࡢୖ᪼࡜࠸ࡗࡓ
Ẽศࡢᨵၿࡀ♧၀ࡉࢀࡓ࡜ሗ࿌ࡉࢀ࡚࠸ࡿ[19]㸬ᮏ◊✲࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜
ࡢẚ㍑࡟࠾࠸࡚᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪άẼࡢ㡯┠
࡛⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬 
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ᮏ◊✲ࡢసᴗ⒪ἲ௓ධ࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢᕪࡣࡳࡽࢀ࡞࠿ࡗࡓࡀ㸪⢭⚄
㞀ᐖ⪅ࡢ௓ධ⩌࡟࠾࠸࡚ࡣ㸪㢦ぢ▱ࡾ࡛࠶ࡿ◊✲⪅ࡀഃ࡟࠸࡚㛫㐪࠸ࡀ࠶ࢀࡤᣦ᦬ࡋ
࡚ࡶࡽ࠼ࡿᏳᚰឤࡀ࠶ࡾ㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟㐩ᡂឤࡸ⮬ಙࢆᣢ
࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࡋ࡚ࡶࡽ࠼ࡿࡇ࡜࡛㸪άẼࡢ㡯┠ࡣᨵၿࡋࡓࡢ࡛ࡣ࡞࠸࠿
࡜⪃࠼ࡽࢀࡿ㸬సᴗ⒪ἲ௓ධ࡟࠾࠸࡚㸪άືᛶࢆྥୖࡉࡏࡿࡇ࡜ࡣ࡜࡚ࡶ㔜せ࡛࠶
ࡿ㸬άືࢆ㏵୰࡛㛫㐪࠼࡚ࡶᣦ᦬ࡋ࡚ࡶࡽ࠼࡚ಟṇࡋ࡚సရࢆ᏶ᡂࡉࡏࡿࡇ࡜ࡀฟ᮶
ࡿ࡜ឤࡌࡿࡇ࡜࡛άẼࡶྥୖࡋ࡚⮬ಙࢆᙉ໬ࡍࡿࡇ࡜࡟ࡶ⧅ࡆࡿࡇ࡜ࡶᮇᚅ࡛ࡁࡿ࡜
᥎ ࡛ࡁࡿ㸬 
ᣦᑤᐜ✚⬦Ἴ࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡣ㸪ࢫࢺࣞࢫ่⃭᫬࡟ࡣ㸪஺ឤ⚄⤒άືࡀஹ㐍ࡍࡿ
࡜⣽ື⬦ࡀ཰⦰ࡋ࡚ᮎᲈ⾑ὶࡀῶᑡࡍࡿࡇ࡜࡛⬦Ἴ᣺ᖜ್ࡀప್ࢆ♧ࡋ㸪⬦Ἴ㛗ࡣᚰ
ᢿ࿘ᮇࢆ♧ࡋ࡚࠾ࡾ㸪⬦Ἴ㛗ࡀ኱ࡁࡃ࡞ࡿ࡜ᚰᢿᩘࡀపୗࡍࡿࡇ࡜࠿ࡽ㸪ᚰ⮚࡟࠾࠸
࡚஺ឤ⚄⤒άືࡀᢚไࡉࢀ㸪๪஺ឤ⚄⤒άືࡀஹ㐍ࡍࡿ࡜࠸ࢃࢀ࡚࠸ࡿ[21] [20]㸬 
 ೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ
⩌άືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ㸪೺ᖖ⪅ࡢヨ⾜㘒ㄗ⩌άື๓ࡣ⢭⚄㞀ᐖ⪅ࡢ௓
ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ࡚࠸ࡓ㸬⬦Ἴ㛗࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜
ࡢẚ㍑࡟࠾࠸࡚㸪೺ᖖ⪅ࡢ௓ධ⩌άື๓ࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព
࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬 
௨ୖࡢࡇ࡜࠿ࡽ㸪௓ධ⩌ࡢάື๓࡟࠾࠸࡚㸪೺ᖖ⪅ࡼࡾࡶ⢭⚄㞀ᐖ⪅ࡢ᪉ࡀ஺ឤ⚄
⤒ඃ఩ࡢ≧ែ࡛࠶ࡗࡓࡇ࡜ࡀศ࠿ࡿ㸬ࡇࢀࡣ㸪⢭⚄㞀ᐖ⪅ࡢ᪉ࡀ೺ᖖ⪅࡜ẚ㍑ࡋ࡚ឤ
ぬࡀ㐣ᩄ࡛࠶ࡾ㸪άື๓࠿ࡽάື࡟ᑐࡍࡿ୙Ᏻࡸ⥭ᙇឤࡀ㧗ࡲࡾ࿘ᅖࡢ࠶ࡽࡺࡿ่⃭
࡟ᙳ㡪ࢆཷࡅ࡚ࡋࡲ࠸ࡸࡍ࠸ࡇ࡜ࡀཎᅉ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿ࡋ㸪௓ධ⩌ࡢ⬦Ἴ
᣺ᖜ್㸪⬦Ἴ㛗࡛ࡣ㸪άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ཬࡧ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ
ࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡿ㸬సᴗ㐙⾜࡟࠶ࡓࡗ࡚㸪సᴗࢆࡑࡢࡲࡲ
౑⏝ࡍࡿࡢ࡛ࡣ࡞ࡃ㸪ᑐ㇟⪅࡜ࡑࡢసᴗࡢ౑⏝ពᅗ࡟㐺ࡋࡓࡼ࠺࡟࠸ࡃࡽ࠿ࡢ㐺ᛂ࣭
ಟṇࡸẁ㝵௜ࡅࢆ࠾ࡇ࡞࠺ᚲせࡀ࠶ࡾ㸪సᴗ㐣⛬ࡣ㝶᫬ࣇ࢕࣮ࢻࣂࢵࢡࡉࢀ㸪ࡼࡾ㐺
ࡋࡓࡶࡢ࡟࡞ࡿࡼ࠺࡟ㄪᩚࡉࢀࡿ࡜㏙࡭࡚࠸ࡿ㸬ࡲࡓ㸪సᴗάື࡟࠾ࡅࡿ㞟ᅋ࡟࠾࠸
࡚㸪୍ே࡛ࡣ࡞࠸㸪⮬ศࡔࡅ࡛ࡣ࡞࠸࡜࠸࠺ᬑ㐢ⓗయ㦂࡛Ᏻᚰឤࢆᚓࡼ࠺࡜ࡍࡿ㸬࠶
ࡿࡀࡲࡲࡢ⮬ศࡀ௚⪅࡟ཷࡅධࢀࡽࢀࡿ௚⪅࠿ࡽཷᐜࡉࢀࡿయ㦂࡟ࡼࡗ࡚㸪ேࡣᏳࡽ
ࡂ㸪⒵ࡉࢀ㸪⮬ศ⮬㌟ࢆཷࡅධࢀࡿ⮬ᕫཷᐜࡀ࡛ࡁࡿࡼ࠺࡟࡞ࡿ㸬ࡑࡋ࡚㸪⮬ศࡀཷ
ࡅධࢀࡽࢀ࡚ㄆࡵࡽࢀࡿࡇ࡜㸪ࡇࢀ࡛Ⰻ࠸࡜࠸࠺⮬ᕫ☜ㄆࡀ࡛ࡁࡿࡇ࡜࡟ࡼࡿᏳᐃ
ࡣ㸪௚⪅࡬ࡢ㓄៖㸪௚⪅ࡢᙺ࡟❧ࡘ⾜Ⅽ࡬࡜ࡘ࡞ࡀࡾ㸪ࡑࡢࡇ࡜࡛௚⪅࠿ࡽᮇᚅࡉࢀ
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ࡿ࡜࠸࠺య㦂࡟ࡼࡾ⮬ศࡢᏑᅾࡀ᭷⏝࡛࠶ࡿ࡜࠸࠺⮬ᕫ᭷⏝ឤࡀ⏕ࡲࢀࡿ࡜ሗ࿌ࡉࢀ
࡚࠸ࡿ[47] [48]㸬௓ධ⩌࡛ࡣ㸪ᮏ◊✲ࡢసᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪೺ᖖ⪅ࡸ⢭⚄㞀ᐖ⪅
࡜ࡶ࡟㸪◊✲⪅࡜ᑐ㇟⪅࡜ࡢ✜ࡸ࠿࡞㛵ࢃࡾࡢ୰࡛㸪ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ
㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ᝟ࢆඹ᭷ࡋࡓࡇ࡜㸪ᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ
᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟◊✲⪅ࡀࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜࡛㸪ᑐ㇟
⪅ࡀᏳᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪ᮎᲈ࠾ࡼࡧᚰ⮚࡟࠾ࡅࡿ⮬ᚊ⚄⤒ᶵ⬟࡟
࠾࠸࡚㸪஺ឤ⚄⤒ࡀᢚไࡉࢀᣕᢠࡍࡿ๪஺ឤ⚄⤒ࡀඃ఩ࢆ♧ࡋࡓྍ⬟ᛶࡀ⪃࠼ࡽࢀ
ࡿ㸬
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➨ ❶ ⥲ᣓ
⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡟࠾࠸࡚㸪ධ㝔་⒪୰ᚰ࠿ࡽᆅᇦ་⒪୰ᚰ࡬࡜⛣⾜ࡋ࡚ࡁ࡚
࠾ࡾ㸪⢭⚄㞀ᐖ⪅ᨭ᥼ࡀධ㝔἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ
࡟ࡋࡓᨻ⟇࡟⛣⾜ࡋ࡚ࡁ࡚࠸ࡿ[1] [3]㸬ࡲࡓ㸪2014ᖺ࠿ࡽࡣ㸪㧗㱋ධ㝔ᝈ⪅ࢆᑐ㇟࡟
ᆅᇦᨭ᥼஦ᴗ࡜ࡋ࡚㸪㛗ᮇ㧗㱋ࡢධ㝔ᝈ⪅࡟ᑐࡋ࡚་⒪⫋ࢳ࣮࣒࡟ࡼࡿ㏥㝔࡟ྥࡅࡓ
ពḧࡢႏ㉳ࡸ⎔ቃㄪᩚࢆ⾜ࡗ࡚㸪ᆅᇦ⛣⾜ࡢ᥎㐍ࢆᅗࡿྲྀࡾ⤌ࡳࡀ⾜ࢃࢀ࡚࠸ࡿ[3]㸬
ࡋ࠿ࡋ㸪⢭⚄㞀ᐖ⪅ࡢ㏥㝔ಁ㐍ࡸᆅᇦ♫఍࡬ࡢཧຍࡣ♫఍㈨※ࡢᇶ┙ᩚഛࡔࡅ࡛ᐇ⌧
ࡍࡿࢃࡅ࡛ࡣ࡞ࡃ㸪⢭⚄㞀ᐖࡢ࠶ࡿேࠎࡀ⮬ศࡢ⏕ࡁ᪉࡜ࡋ࡚㏥㝔ᚋ࡟࡝ࡢࡼ࠺࡞♫
఍⏕άࢆᮃࡳ㑅ᢥࡋࡼ࠺࡜ࡋ࡚࠸ࡿࡢ࠿࡜࠸࠺ព㆑ࢆ▱ࡗࡓୖ࡛ᨭ᥼ࡋ࡚࠸ࡃࡇ࡜ࡶ
ᚲせ࡛࠶ࡿ㸬
⌧≧ࡢ⢭⚄⛉సᴗ⒪ἲ࡟࠾࠸࡚㸪⢭⚄⑌ᝈ࡟࠿࠿ࡗࡓሙྜࡣ㸪⢭⚄⛉ⓗ࡞ධ㝔἞⒪
ࡀᚲせ࡜࡞ࢀࡤ㸪⢭⚄⛉⑓㝔࡟ධ㝔ࡍࡿ㸬ࡋ࠿ࡋ㸪ࡍࡄ࡟⑓㝔࡟ᡠࢀࡿࡇ࡜ࡣᑡ࡞
ࡃ㸪ከࡃࡢሙྜࡣ㏻㝔ᚋ࡟⥅⥆ⓗ࡞㏻㝔㸪᭹⸆㸪ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥࡀᚲせ࡜࡞ࡿ㸬
㏥㝔ᚋ࡟ࡑࡢࡲࡲ⮬Ꮿ࡛ࡢ⏕ά࡜࡞ࡿ࡜㸪⏕άࣜࢬ࣒ࡢ஘ࢀ㸪ᛰ⸆࡞࡝࡟ࡼࡾ෌Ⓨࡢ
༴㝤ᛶࡀฟ࡚ࡃࡿࡓࡵ㸪㏥㝔ᚋࡣእ᮶㏻㝔ࡔࡅ࡛࡞ࡃ㸪㏻ᡤ᪋タ࡛࠶ࡿ㸪እ᮶సᴗ⒪
ἲ㸪⢭⚄⛉ࢩ࣮ࣙࢺࢣ࢔㸪ࢹ࢖ࢣ࢔㸪ࢼ࢖ࢺࢣ࢔㸪ࢹ࢖ࢼ࢖ࢺࢣ࢔࡟㏻࠺ࡇ࡜ࡀ෌Ⓨ
ண㜵ࡢࡓࡵ࡟㔜せ࡛࠶ࡿ㸬ࡲࡓ㸪2015ᖺࡢ᫬Ⅼ࡛㸪⢭⚄㞀ᐖ㡿ᇦࡢసᴗ⒪ἲ࡟࠾࠸
࡚㸪ධ㝔἞⒪࡟㛵ࢃࡿసᴗ⒪ἲኈࡢᩘࡣ 5334ே࡟ᑐࡋ࡚㸪ᆅᇦ⏕άᨭ᥼࡟࠶ࡓࡿస
ᴗ⒪ἲኈࡢᩘࡣ 1280ே࡛࠶ࡿ㸬᪥ᮏసᴗ⒪ἲኈ༠఍ࡣ 2008ᖺ࡟ࠕసᴗ⒪ἲ 5ࣧᖺィ
⏬ࠖ࡟࠾࠸࡚ 5ᖺ㛫࡛ 5๭ࡢసᴗ⒪ἲኈࢆᆅᇦ࡬⛣⾜ࡍࡿࡇ࡜ࢆ┠ᶆ࡜ࡋࡓࡀ㸪⢭⚄
㞀ᐖ㡿ᇦ࡟࠾࠸࡚ࡣ㸪ࡲࡔᆅᇦ࡛ാࡃసᴗ⒪ἲኈࡢᩘࡣᑡ࡞࠸⌧≧࡛࠶ࡿ㸬ࡋ࠿ࡋ㸪
⢭⚄㞀ᐖ⪅ᨭ᥼ࡀධ㝔἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ࡟ࡋࡓ
ᨻ⟇࡟⛣⾜ࡋ࡚ࡁ࡚࠸ࡿ⌧≧ࢆ㋃ࡲ࠼ࡿ࡜㸪௒ᚋࡣᆅᇦ࡛ാࡃసᴗ⒪ἲኈࡢᚲせᛶࡀ
㧗ࡲࡗ࡚࠸ࡿ[48]㸬
ࡲࡓ㸪⢭⚄㞀ᐖ⪅ࡀᆅᇦ⏕ά࡟⛣⾜࡟࠾࠸࡚㸪ᆅᇦ⏕ά࡛Ᏻᚰࡋ࡚ᬽࡽࡋ࡚࠸ࡃࡓ
ࡵ࡟㔜せ࡞ࡇ࡜࡜ࡋ࡚㸪ᕼᮃࢆࡶࡘࡇ࡜ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ᑐ㇟⪅ࡸᐙ᪘࡟
࡜ࡗ࡚㞀ᐖࢆᣢࡕ࡞ࡀࡽ⏕άࡍࡿ᪥ࠎࡣࡑࢀ௨๓ࡢ⏕ά࡛ᚓࡓ⤒㦂ࡸ▱ᜨࢆά࠿ࡏࡿ
ࢃࡅ࡛ࡣ࡞ࡃ㸪࠶ࡿព࿡࡛ࡣᖖ࡟ึࡵ࡚ࡢయ㦂ࡢ㐃⥆࡛㸪୍࠿ࡽ౯್ほࡸே⏕ほࢆ⫱
ࡴࡇ࡜࡟࡞ࡿ㸬ࡋࡓࡀࡗ࡚㸪ྠࡌㄢ㢟ࡸ⎔ቃࢆయ㦂ࡋ࡚࠸ࡿ௰㛫ࡢᏑᅾࡣ኱ࡁࡃ㸪స
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ᴗᡤࡸ᪋タ࡛ྠࡌࡼ࠺࡟ാ࠸࡚࠸ࡿே࠿ࡽാࡁ᪉ࡸᬽࡽࡋ᪉㸪⏕άࡢ௙᪉➼ࡢヰࢆ⪺
ࡃࡇ࡜࡟ࡼࡾ㸪ᑐ㇟⪅⮬㌟ࡢᬽࡽࡋ᪉ࢆ⪃࠼ࡿᶵ఍࡜࡞ࡿ㸬ࡇࡢࡼ࠺࡞Ⰽࠎ࡞᝟ሗ࡟
ゐࢀࡿࡇ࡜࡟ࡼࡾ㸪㑅ᢥ࡛ࡁࡿᶵ఍࡜ຊࢆࡶࡘࡇ࡜࡛㸪ኻࡗࡓࡶࡢࡼࡾࡶ㸪௒ࡶࡗ࡚
࠸ࡿᙉࡳࢆព㆑ࡋ࡚ᣮᡓࡍࡿࡇ࡜࡛㸪⮬ಙࢆྲྀࡾᡠࡍࡇ࡜࡟⧅ࡀࡗ࡚࠸ࡃ࡜㏙࡭࡚࠸
ࡿ[49]㸬
ࡑࡋ࡚㸪⌧ᅾ㸪㞀ᐖ⪅ࡀാࡃሙᡤ࡜ࡋ࡚ࡣ㸪௻ᴗࡢ࡯࠿࡟㸪㞀ᐖ⪅⮬❧ᨭ᥼ἲ࡟ᇶ
࡙࠸ࡓ㞀ᐖ⪅ᨭ᥼᪋タ࡜ࡋ࡚㸪ᑵປ⛣⾜ᨭ᥼஦ᴗᡤ㸪ᑵປ⥅⥆ᨭ᥼஦ᴗᡤ࡞࡝ࡀ࠶
ࡾ㸪ᑐ㇟⪅ࡀാࡃࡇ࡜࡬ࡢព࿡ࡸ┠ⓗ࡟ἢࡗ࡚㸪ከᵝ࡞ᙧែࡀ࡜ࡽࢀ࡚࠸ࡿ[50]㸬ࡋ
ࡓࡀࡗ࡚㸪⢭⚄㞀ᐖ⪅ࡢ㏥㝔ಁ㐍ࡸᆅᇦ♫఍࡬ࡢཧຍࡀ⢭⚄㞀ᐖࡢ࠶ࡿேࠎࢆ୰ᚰ࡟
ᨭ᥼ࡉࢀࡿᚲせࡀ࠶ࡿࡇ࡜ࢆ㋃ࡲ࠼ࡿ࡜㸪ࡑࡢ୰࡛సᴗ⒪ἲኈࡀᑐ㇟⪅࡟ᑐࡋ࡚࡝ࡢ
ࡼ࠺࡞ᨭ᥼ࡸ᥼ຓࡀ࡛ࡁࡿࡢ࠿㸪సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢ௓ධࡀ࡝ࡢࡼ࠺࡞ຠᯝࢆࡶ
ࡓࡽࡍࡢ࠿ࢆ᳨ドࡋ࡚࠸ࡃᚲせࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿ࡋ㸪⌧≧࡛ࡣ㸪⢭⚄⛉సᴗ
⒪ἲ࡟࠾࠸࡚㸪సᴗ⒪ἲኈࡀດຊࡋ࡞ࡀࡽ⑕౛ࡈ࡜࡟⤒㦂࡟ᇶ࡙࠸࡚௓ධࢆᐇ᪋ࡋ࡚
஦౛᳨ウࢆᐇ᪋ࡋ࡚◊㛑ࢆ✚ࢇ࡛࠸ࡿࡇ࡜ࡀከ࠸㸬⢭⚄⛉సᴗ⒪ἲࡢ࢚ࣅࢹࣥࢫ࡟ࡘ
࠸࡚㸪సᴗ⒪ἲࡣ㔜せ࡞ࣜࣁࣅࣜࢸ࣮ࢩࣙࣥᡭẁ࡛࠶ࡿࡀ㸪ࡑࡢຠᯝࢆ᳨ドࡋࡓ◊✲
ࡣከࡃ࡞࠸࡜㏙࡭࡚࠸ࡿ[51]㸬
௒ᚋࡉࡽ࡟Ⓨᒎࡉࡏࡿࡓࡵ࡟ࡣ㸪సᴗ⒪ἲኈྠኈ࡛௓ධ᪉ἲࢆඹ᭷ࡋ࡚ᐇ᪋ࡋ㸪ࡑ
ࡢຠᯝࢆᐃ㔞ⓗ࡟ホ౯ࡋ᳨࡚ドࡋ࡚࠸ࡃࡇ࡜ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪⢭⚄
ಖ೺་⒪⚟♴ᨻ⟇࡟࠾࠸࡚㸪ධ㝔་⒪୰ᚰ࠿ࡽᆅᇦ་⒪୰ᚰ࡬࡜⛣⾜ࡀ㐍ࢇ࡛࠸ࡿ࡞
࠿࡛㸪ᆅᇦ⏕άࢆ⾜࠸࡞ࡀࡽసᴗᡤ࡟㏻ࡗ࡚࠸ࡿ♫఍㐺ᛂࡢ㏵ୖ࡟࠶ࡿ⢭⚄㞀ᐖ⪅
ࡣ㸪సᴗᡤ࡛ึࡵ࡚⤒㦂ࡍࡿసᴗᕤ⛬ࢆᐇ᪋ࡍࡿ㝿࡟ࡣ⥭ᙇࡸ୙Ᏻࢆឤࡌ࡚࠸ࡿࡇ࡜
ࡀከ࠸㸬ᑵປ࡟࠾࠸࡚㸪ᑐ㇟⪅ࡀ஺ឤ⚄⤒࡜๪஺ឤ⚄⤒ࡢࣂࣛࣥࢫࢆಖࡕ࡞ࡀࡽసᴗ
άື࡟ྲྀࡾ⤌ࡴࡇ࡜ࡣ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ᮏ◊✲࡛ࡣ㸪೺ᖖ⪅ࡸᆅᇦᅾఫࡢ⢭
⚄㞀ᐖ⪅࡟ᑐࡍࡿసᴗ⒪ἲ௓ධ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟࠾ࡼࡧ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿኚ
໬ࢆ᳨ウࡍࡿࡇ࡜࡜ࡋࡓ㸬
ᮏ◊✲࡛೺ᖖ⪅ࡸᆅᇦᅾఫࡢ⢭⚄㞀ᐖ⪅࡟ᑐࡍࡿసᴗ⒪ἲ௓ධ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ
⬟࠾ࡼࡧ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿኚ໬ࢆ᳨ウࡍࡿࡓࡵ࡟㸪ᮏ༤ኈㄽᩥࠕ➨ 2❶࡛ࠖࡣ㸪
೺ᖖ⪅࡟ᑐࡍࡿసᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢᩍᤵ᪉ἲࡢ㐪࠸ࡀ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟
࡟୚࠼ࡿᙳ㡪ࢆ᳨ウࡋࡓ㸬సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡣ㸪⢭⚄⛉సᴗ⒪ἲ࡛ᐇ᪋ࡉࢀࡿάື
࡛࠶ࡾ㸪ᗄࡘ࠿ࡢᕤ⛬ࢆ✚ࡳ㔜ࡡ࡚సᴗ㐙⾜ࡋ㸪࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆ౑⏝ࡍࡿᚲせ
ࡀ࠶ࡿసᴗάື࡛࠶ࡿࢫࢸࣥࢩࣝࢆ㑅ᢥࡋࡓ㸬◊✲࡟ྠពࢆᚓࡓᑐ㇟⪅ࢆᑐ㇟⪅ࡣ೺
ᖖ⪅ 30ྡ࡛ᑐ㇟⪅ࢆ 2⩌㸦௓ධ⩌ 15ྡ㸪ヨ⾜㘒ㄗ⩌ 15ྡ㸧࡟ศ㢮ࡋࡓ㸬௓ධ⩌
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ࡣ㸪ᑐ㇟⪅࡬ࡢ㛵ࢃࡾ⾜ືࢆẁ㝵࡙ࡅࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධࢆᐇ᪋ࡋࡓ㸬୍᪉
ࡢヨ⾜㘒ㄗ⩌࡟ศ㢮ࡉࢀࡓᑐ㇟⪅ࡣ㸪◊✲⪅ࡀసᴗάືࢆᥦ♧ࡋ㸪ཱྀ㢌࡛సᴗάືࡢ
ෆᐜࢆㄝ᫂ࡋࡓ࠶࡜㸪ᑐ㇟⪅ࡣㄝ᫂᭩ࢆぢ࡚㸪⮬ࡽ⪃࠼࡞ࡀࡽసᴗάືࢆ⾜࠺ࡼ࠺࡟
ᣦᑟࡋࡓ㸬௓ධ⩌࡛ࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡛ࡣ㸪ᚰᢿኚື್㸪஘ᩘࢸࢫ
ࢺ㸪༢⣧཯ᛂ᫬㛫ࡀ᭷ព࡟ᨵၿࡋ㸪Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡛ࡣ㸪⥭ᙇ୙Ᏻࡣ㍍ῶࡋ㸪
άẼࡀྥୖࡋࡓ㸬ࡲࡓ㸪⮬ᕫຠຊឤࡶᨵၿࢆㄆࡵࡓ㸬ࡲࡓ㸪ᣦᑤᐜ✚⬦Ἴ࡛ࡣ㸪௓ධ
⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡢάືᚋࡣάື๓࡜ẚ㍑ࡋ࡚㧗್ࢆ♧ࡋࡓ㸬⬦Ἴ㛗ࡢάືᚋࡣά
ື๓࡜ẚ㍑ࡋ࡚㸪᭷ព࡞ኚ໬ࡣࡳࡽࢀ࡞࠿ࡗࡓ㸬ヨ⾜㘒ㄗ⩌࡛ࡣ㸪⬦Ἴ᣺ᖜ್ࡢάື
ᚋࡣάື๓࡜ẚ㍑ࡋ࡚ప್ࢆ♧ࡋࡓ㸬
సᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚Ᏻᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛㸪஺ឤ⚄⤒ࡼࡾࡶ㸪ࡴ
ࡋࢁᣕᢠࡍࡿ๪஺ឤ⚄⤒ࡀస⏝ࡍࡿࡇ࡜ࡀศ࠿ࡗࡓ㸬ࡲࡓ㸪ヨ⾜㘒ㄗ⩌࡛ࡣ㸪ලయⓗ
࡞ᣦ♧ࡣ࡞ࡃ㸪ヨ⾜㘒ㄗࡋ࡞ࡀࡽྲྀࡾ⤌ࢇࡔࡇ࡜࡛㸪஺ឤ⚄⤒ࡀ᭷ព࡟స⏝ࡋࡓ࡜⪃
࠼ࡽࢀࡓ㸬
ࡲࡓ㸪ࠕ➨ 3❶࡛ࠖࡣ㸪⢭⚄㞀ᐖ⪅ࢆᑐ㇟࡟㸪➨ 2❶࡜ྠᵝࡢホ౯㡯┠ཬࡧసᴗ⒪
ἲࣉࣟࢢ࣒ࣛࢆᐇ᪋ࡋ㸪సᴗ⒪ἲࣉࣟࢢ࣒ࣛࡀ⢭⚄ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟࡟୚࠼ࡿᙳ㡪
࡟ࡘ࠸᳨࡚ウࡋࡓ㸬⡆᫆⢭⚄⑕≧ホ౯ᑻᗘࡢ⤖ᯝ㸪ྜィⅬࡢᖹᆒⅬࡣ 1.78࡛࠶ࡗ
ࡓ㸬ࡇࡢ⤖ᯝ࠿ࡽ㸪⢭⚄⑕≧ࡣࠕ୰➼ᗘࠖࡢホ౯࡛࠶ࡗࡓ㸬ᑐ㇟⪅ࡣ 2⩌㸦௓ධ⩌
11ྡ㸪ヨ⾜㘒ㄗ⩌ 11ྡ࡟ศ㢮ࡉࢀࡓ㸬ࡑࡢᚋ࡟➨ 2❶࡜ྠᵝࡢホ౯㡯┠ཬࡧసᴗ⒪
ἲࣉࣟࢢ࣒ࣛࢆᐇ᪋ࡋࡓ㸬
௓ධ⩌࡛ࡣ௓ධࡋ࡚ࡶࡽ࠼ࡿࡇ࡜࡛Ᏻᚰࡋ࡚άື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡟ࡼࡾ㸪άື࡟
ᑐࡍࡿᛣࡾ࣭ᩛពࡸΰ஘ࡣ㍍ῶࡋ㸪άẼࡀ࡛ࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓ㸬ヨ⾜㘒ㄗ⩌࡛
ࡣ㸪⥭ᙇ࣭୙Ᏻࡸ⑂ປࡣ㍍ῶࡋ࡚࠸ࡓ㸬௓ධ⩌࡛ࡣ㸪సᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚Ᏻᚰࡋ࡚
సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜࡛஺ឤ⚄⤒ࡼࡾࡶ๪஺ឤ⚄⤒ࡀస⏝ࡋࡓ࡜⪃࠼ࡽࢀࡓ㸬ຍ
࠼࡚㸪௓ධ⩌࡛ࡣ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ࡛஘ᩘࢸࢫࢺࡀ᭷ព࡟ᨵၿࡋ㸪⮬ᕫ
ຠຊឤࡶ᭷ព࡞ᨵၿࢆㄆࡵࡓ㸬άື୰࡟ලయⓗ࡞≧ἣ࡛㐺ษ࡞⾜ືࢆᡂࡋ㐙ࡆࡽࢀࡿ
࡜࠸࠺ணᮇ㸪࠾ࡼࡧ☜ಙࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜ࡀ㸪๓㢌ⴥᶵ⬟ࡸ⮬ᕫຠຊឤࡀྥୖ
࡟ࡘ࡞ࡀࡗࡓ࡜⪃࠼ࡽࢀࡿ㸬సᴗ⒪ἲ௓ධࢆᐇ᪋ࡍࡿࡇ࡜࡛㸪๪஺ឤ⚄⤒ࡀస⏝ࡋ㸪
⮬ᚊ⚄⤒ᶵ⬟≧ែࢆᏳᐃࡉࡏࡿྍ⬟ᛶࡀ♧၀ࡉࢀࡓ࡜⪃࠼ࡽࢀࡓ㸬
ࡲࡓ㸪ࠕ➨ 4❶࡛ࠖࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪⮹ᘧ⡆᫆ᐈほⓗ⢭
⚄ᣦᶆ᳨ᰝࡢᚰᢿኚື್࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌άືᚋ࡜⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜
ẚ㍑ࡍࡿ࡜೺ᖖ⪅ࡣ⢭⚄㞀ᐖ⪅࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋࡓ㸬ᮏ◊✲ࡢᑐ㇟࡛࠶ࡿ
⢭⚄㞀ᐖ⪅ࡣ㸪⢭⚄⑕≧ࡣ㍍ᗘ࡛࠶ࡾ㸪♫఍㐺ᛂ㏵ୖ࡟࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿ࡋ㸪
➨ 5❶                                   
93
 
⢭⚄⑕≧ࡣ㍍ᗘ࡛ࡣ࠶ࡿࡀ㸪ึࡵ࡚ྲྀࡾ⤌ࡴάື࡟ᑐࡋ࡚ࡣᑡࡋ୙Ᏻࡀ࠶ࡿ࡜᥎ ࡉ
ࢀࡓ㸬ࡑࡢ⤖ᯝ㸪ྠࡌసᴗ⒪ἲ௓ධࢆᐇ᪋ࡋ࡚࠸ࡿ࡟ࡶ࠿࠿ࢃࡽࡎ㸪೺ᖖ⪅ࡼࡾࡶᚰ
ᢿኚື್ࡢᩘ್ࡀ㧗࠸ࡇ࡜࠿ࡽ㸪⢭⚄㞀ᐖ⪅ࡣᑐே஺ὶࡸసᴗάື࡟㞟୰ࡍࡿࡇ࡜࡟
㛵ࡍࡿࢫࢺࣞࢫࡶឤࡌࡸࡍࡃ㸪㐣ᩄᛶࡀ㧗࠸࡜⪃࠼ࡽࢀࡓ㸬ࡲࡓ㸪஘ᩘࢸࢫࢺ࡛ࡣ㸪
೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡛ࡣᕪࡣぢࡽࢀ࡞࠿ࡗࡓࡀ㸪௓ධ⩌ࡣάື๓ᚋ࡛᭷ព࡞
ኚ໬ࡀㄆࡵࡽࢀᨵၿࡀㄆࡵࡽࢀࡓ㸬
௨ୖࡢ⤖ᯝࡼࡾ㸪௓ධ⩌ࡢᑐ㇟⪅ࡣ◊✲⪅࡟㸪ఱࡀฟ᮶࡚࠸࡚㸪ఱࡀฟ᮶࡚࠸࡞࠸
ࡢ࠿ࢆ᫂☜࡟ᣦᑟࡋ࡚㸪άື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟㐩ᡂឤࡸ⮬ಙࢆᣢ࡚
ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜࡛㸪άື୰࡟ᛮ⪃ࡢ㌿᥮ࡸษࡾ᭰࠼ࡀ࠺ࡲࡃฟ
᮶ࡓࡇ࡜࡛ᨵၿࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬
୍⯡ᛶ⮬ᕫຠຊឤ࡟㛵ࡋ࡚ࡶ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ࡢ௓ධ⩌ࡢ
άືᚋࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋࡋ࡚࠸ࡓ㸬௒ᅇࡢ◊
✲⤖ᯝ࡛ࡣ㸪⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌ࡀάື๓࡟ 5ẁ㝵ホᐃ್࡛ 2Ⅼ࡜ప࠿ࡗࡓࡇ࡜ࡶ࠶
ࡾ㸪άືᚋࡣⅬᩘࡀྥୖࡋࡓࡓࡵ㸪⢭⚄㞀ᐖ⪅ࡢࡳ࡛㸪άື๓࡜ẚ㍑ࡋ࡚᭷ព࡞ኚ໬
ࡀㄆࡵࡽࢀ࡚࠸ࡿ㸬⤫ྜኻㄪ⑕ᝈ⪅࡟ᑐࡋ࡚㸪సᴗ⒪ἲ࡟࡚㸪⢭⚄㞀ᐖ⪅ࡀዣࢃࢀࡓ
⮬ศࡢே⏕ࢆ෌⋓ᚓࡋ࡚࠸ࡃࣜ࢝ࣂ࣮ࣜᚿྥ࡜సᴗ⒪ἲ࡟࠾ࡅࡿㄆ▱⾜ື⒪ἲⓗᡭἲ
ࢆ஦౛࡟⏝࠸ࡓ⤖ᯝ㸪஦౛ࡢ⑕≧⟶⌮⬟ຊࡸ⮬ᕫຠຊឤࡀᅇ᚟ࡋࡓ࡜ࡢሗ࿌ࡀ࠶ࡿ
[51]㸬ࡲࡓ㸪⢭⚄⛉సᴗ⒪ἲ࡛ࡣ㸪సᴗࢆ἞⒪ⓗ࡟ᛂ⏝ࡋ࡚࠸ࡃ㝿࡟ࡣ㸪ẁ㝵௜ࡅࢆ
ᐇ᪋ࡋ㸪సᴗάືࢆ㏻ࡋ࡚㸪⮬ಙࢆࡘࡅࡿࡇ࡜ࡀ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ[51]
[52]㸬
ᮏ◊✲ࡢ⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚άືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟
ࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜࠺௓ධࡣ㸪⮬ᕫຠຊឤࡀప࠸⢭⚄㞀ᐖ⪅࡟ᑐࡋ࡚ࡣ᭷ຠ࡛࠶ࡿ࡜
⪃࠼ࡽࢀࡿ㸬Ẽศࣉࣟࣇ࢕᳨࣮ࣝᰝ࡟࠾࠸࡚ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸
࡚᭷ព࡞ኚ໬ࡣㄆࡵࡽࢀ࡞࠿ࡗࡓ㸬άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪άẼࡢ㡯┠࡛⢭⚄㞀ᐖ⪅
ࡢ௓ධ⩌άືᚋࡣάື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌࡛
ࡣ㸪◊✲⪅ࡀഃ࡟࠸࡚㛫㐪࠸ࡀ࠶ࢀࡤᣦ᦬ࡋ࡚ࡶࡽ࠼ࡿᏳᚰឤࡀ࠶ࡾ㸪άື୰࡟࠺ࡲ
ࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟ࣇ࢕࣮ࢻࣂࢵࢡࡋ࡚ࡶࡽ࠼ࡿ
ࡇ࡜࡛㸪άẼࡢ㡯┠ࡣᨵၿࡋࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬
ᣦᑤᐜ✚⬦Ἴ࡟࠾࠸࡚㸪⬦Ἴ᣺ᖜ್࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪
೺ᖖ⪅ࡢ௓ධ⩌άືᚋࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋ࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ㸪೺
ᖖ⪅ࡢヨ⾜㘒ㄗ⩌άື๓ࡣ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟ప್ࢆ♧ࡋ࡚
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࠸ࡓ㸬⬦Ἴ㛗࡛ࡣ㸪೺ᖖ⪅࡜⢭⚄㞀ᐖ⪅࡜ࡢẚ㍑࡟࠾࠸࡚㸪೺ᖖ⪅ࡢ௓ධ⩌άື๓ࡣ
⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡓ㸬
௨ୖࡢ⤖ᯝ࠿ࡽ㸪௓ධ⩌ࡢάື๓ࡣ㸪೺ᖖ⪅ࡼࡾࡶ⢭⚄㞀ᐖ⪅ࡢ᪉ࡀ஺ឤ⚄⤒ඃ఩
ࡢ≧ែ࡛࠶ࡗࡓࡇ࡜ࡀศ࠿ࡿ㸬ࡇࢀࡣ㸪⢭⚄㞀ᐖ⪅ࡢ᪉ࡀ೺ᖖ⪅࡜ẚ㍑ࡋ࡚ឤぬࡀ㐣
ᩄ࡛࠶ࡾ㸪άື๓࠿ࡽάື࡟ᑐࡍࡿ୙Ᏻࡸ⥭ᙇឤࡀ㧗ࡲࡾ࿘ᅖࡢ࠶ࡽࡺࡿ่⃭࡟ᙳ㡪
ࢆཷࡅ࡚ࡋࡲ࠸ࡸࡍ࠸ࡇ࡜ࡀཎᅉ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡋ࠿ࡋ㸪௓ධ⩌ࡢ⬦Ἴ᣺ᖜ
್㸪⬦Ἴ㛗࡛ࡣ㸪άື๓ᚋ㛫ࡢẚ㍑࡛ࡣ㸪೺ᖖ⪅ཬࡧ⢭⚄㞀ᐖ⪅ࡢ௓ධ⩌άືᚋࡣά
ື๓࡜ẚ㍑ࡋ࡚᭷ព࡟㧗್ࢆ♧ࡋ࡚࠸ࡿ㸬௨ୖࡢ⤖ᯝࡼࡾ㸪௓ධ⩌࡛ࡣ㸪ᮏ◊✲ࡢస
ᴗ⒪ἲ௓ධ࡟ࡼࡗ࡚㸪೺ᖖ⪅ࡸ⢭⚄㞀ᐖ⪅࡜ࡶ࡟㸪◊✲⪅࡜ᑐ㇟⪅࡜ࡢ✜ࡸ࠿࡞㛵ࢃ
ࡾࡢ୰࡛㸪ᑐ㇟⪅ࡀάື୰࡟࠺ࡲࡃฟ᮶ࡓ㝿㸪ኻᩋࡋࡓ㝿࡟ࡣ◊✲⪅ࡣᑐ㇟⪅࡜ឤ᝟
ࢆඹ᭷ࡋࡓࡇ࡜㸪ᑐ㇟⪅ࡀάືࢆ࠺ࡲࡃฟ᮶ࡓ㝿ࡣ㐩ᡂឤࡸ⮬ಙࢆᣢ࡚ࡿࡼ࠺࡟◊✲
⪅ࡀࣇ࢕࣮ࢻࣂࢵࢡࢆ⾜ࡗࡓࡇ࡜࡛㸪ᑐ㇟⪅ࡀᏳᚰࡋ࡚సᴗάື࡟ྲྀࡾ⤌ࡵࡓࡇ࡜
࡛㸪ᮎᲈ࠾ࡼࡧᚰ⮚࡟࠾ࡅࡿ⮬ᚊ⚄⤒ᶵ⬟࡟࠾࠸࡚㸪஺ឤ⚄⤒ࡀᢚไࡉࢀᣕᢠࡍࡿ๪
஺ឤ⚄⤒ࡀඃ఩ࢆ♧ࡋࡓྍ⬟ᛶࡀ⪃࠼ࡽࢀࡿ㸬
⌧ᅾࡢ⢭⚄ಖ೺་⒪⚟♴ᨻ⟇࡟࠾࠸࡚㸪⢭⚄⑓Ჷࡢᶵ⬟ⓗศ໬࡜ᆅᇦ་⒪యไࡢᩚ
ഛ㸪ᑵປ⛣⾜ᨭ᥼࡞࡝㸪ධ㝔἞⒪୰ᚰ࡜ࡋࡓ࠶ࡾ᪉࠿ࡽᆅᇦ࡛ࡢಖ೺་⒪⚟♴ࢆ୰ᚰ
࡟ࡋࡓᨻ⟇࡟⛣⾜ࡋ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪⢭⚄㞀ᐖ⪅ࡀᆅᇦ࡛ඹ࡟⏕άࡋ࡚࠸ࡃࡓࡵ࡟㸪
ᑵປࢆ᳨ウࡍࡿ㝿࡟㸪సᴗᡤ➼࡛ึࡵ࡚⤒㦂ࡍࡿసᴗᕤ⛬ࢆᐇ᪋ࡍࡿ㝿࡟ࡣ⥭ᙇࡸ୙
Ᏻࢆឤࡌ࡚࠸ࡿࡇ࡜ࡀከ࠸㸬ᑵປ࡟࠾࠸࡚㸪⢭⚄㞀ᐖ⪅ࡀ஺ឤ⚄⤒࡜๪஺ឤ⚄⤒ࡢࣂ
ࣛࣥࢫࢆಖࡕ࡞ࡀࡽసᴗάື࡟ྲྀࡾ⤌ࡴࡇ࡜ࡣ㔜せ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
⢭⚄⛉సᴗ⒪ἲࡢ◊✲࡟࠾࠸࡚㸪೺ᖖ⪅ࡸᆅᇦᅾఫࡢ⢭⚄㞀ᐖ⪅ࢆᑐ㇟࡟㸪⢭⚄⑕
≧ࡸ⢭⚄ᶵ⬟㸪ᚰ⌮ᶵ⬟ࡸ⮬ᚊ⚄⤒ᶵ⬟㸪Ẽศ≧ែࡸ⮬ᕫຠຊឤࡢホ౯ࡢ࠸ࡎࢀ࠿ࢆ
⏝࠸࡚ຠᯝࢆ᳨ウࡋ࡚࠸ࡿࡶࡢࡣ࠶ࡿࡀ㸪⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟㸪Ẽศ≧ែ㸪⮬ᕫ
ຠຊឤࢆᐃ㔞ⓗ ᐃࡣ⾜ࢃࢀ࡚࠾ࡽࡎ㸪సᴗ⒪ἲࣉࣟࢢ࣒࡛ࣛࡢලయⓗ࡞సᴗ⒪ἲ௓
ධࡀ⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒ᶵ⬟㸪Ẽศ≧ែ㸪⮬ᕫຠຊឤ࡟࡝ࡢࡼ࠺࡞ᙳ㡪ࢆ୚࠼ࡿࡢ࠿
ࢆ᳨ウࡋ࡚࠸ࡿࡶࡢࡣࡳࡽࢀ࡞࠸㸬
ᮏ◊✲࡛ࡣ㸪➹⪅ࡀ❧᱌ࡋࡓసᴗ⒪ἲࣉࣟࢢ࣒ࣛࡢ௓ධ᪉ἲࢆ೺ᖖ⪅࠾ࡼࡧ⢭⚄㞀
ᐖࢆ୺࡜ࡋࡓᑐ㇟⪅࡟ᐇ᪋ࡋ㸪⢭⚄ᶵ⬟㸪⮬ᚊ⚄⤒཯ᛂ㸪Ẽศ≧ែ㸪⮬ᕫຠຊឤ࡬ࡢ
ᙳ㡪ࢆ㸪⮹ᘧ⡆᫆ᐈほⓗ⢭⚄ᣦᶆ᳨ᰝ㸪୍⯡ᛶ⮬ᕫຠຊឤホ౯ᑻᗘ㸪Ẽศࣉࣟࣇ࢕࣮
᳨ࣝᰝ㸪⡆᫆⢭⚄⑕≧ホ౯ᑻᗘ㸪ᣦᑤᐜ✚⬦Ἴࢆ⏝࠸࡚ ᐃࡍࡿࡇ࡜࡛㸪సᴗ⒪ἲ௓
ධࢆᐈほⓗ࡟ホ౯ࡍࡿ᪉ἲࢆ☜❧ࡋࡓ㸬
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ࡲࡓ㸪సᴗ⒪ἲ௓ධࢆᐈほⓗ࡟ホ౯ࡋࡓ⤖ᯝ㸪సᴗάື࡟ᑐࡍࡿ୙Ᏻࡣ㍍ῶࡋ㸪๪
஺ឤ⚄⤒ࡀඃ఩࡟స⏝ࡋࡓࡇ࡜㸪ᛮ⪃ࡢษࡾ᭰࠼ࡸ࣮࣡࢟ࣥࢢ࣓࣮ࣔࣜࢆᚲせ࡜ࡍࡿ
సᴗάືࢆ⾜࠸㸪άື୰࡟ලయⓗ࡞≧ἣ࡛㐺ษ࡞⾜ືࢆᡂࡋ㐙ࡆࡽࢀࡿ࡜࠸࠺ணᮇ㸪
࠾ࡼࡧ☜ಙࢆᚓࡿࡇ࡜ࡀ࡛ࡁࡓࡇ࡜࡛㸪๓㢌ⴥᶵ⬟㸦ᛮ⪃ࡢ㌿᥮ࡸษࡾ᭰࠼㸧ࡸ⮬ᕫ
ຠຊឤࡀྥୖࡍࡿྍ⬟ᛶࡀ♧ࡉࢀࡓ㸬
௒ᅇࡢ◊✲࡛సᴗ⒪ἲ௓ධࡀᑐ㇟⪅࡟୚࠼ࡿᙳ㡪ࢆᐈほⓗ࡟ホ౯ࡍࡿ᪉ἲࢆ☜❧࡛
ࡁࡓࡇ࡜ࡣ㸪ᑗ᮶ⓗ࡟ᆅᇦᅾఫࡢ⢭⚄㞀ᐖ⪅ࡢᨭ᥼࡟ᐤ୚ࡍࡿຠᯝⓗ࡞⢭⚄⛉సᴗ⒪
ἲࣉࣟࢢ࣒ࣛ࡜ࡋ࡚Ⓨᒎ࡛ࡁࡿྍ⬟ᛶࡀ࠶ࡿ࡜⪃࠼ࡽࢀࡿ㸬
ࡇࢀࡽᮏ༤ኈㄽᩥ࠿ࡽᚓࡽࢀࡓ୍㐃ࡢ▱ぢࡣ㸪ᑗ᮶ⓗ࡟ᆅᇦᅾఫࡢ⢭⚄㞀ᐖ⪅ࡢᨭ
᥼࡟ᐤ୚ࡍࡿຠᯝⓗ࡞⢭⚄⛉సᴗ⒪ἲࣉࣟࢢ࣒ࣛࢆ᳨ウࡍࡿ㝿ࡢ୍ຓ࡜࡞ࡿ࡜⪃࠼ࡽ
ࢀࡿ㸬⢭⚄⛉సᴗ⒪ἲࡢసᴗ⒪ἲ௓ධࡀ⮬ᚊ⚄⤒ᶵ⬟㸪⢭⚄ᶵ⬟㸪Ẽศ≧ែ㸪⮬ᕫຠ
ຊឤ࡟ᑐࡍࡿᙳ㡪ࢆ᳨ドࡋ㸪ᑐ㇟⪅࡟୚࠼ࡿᙳ㡪ࢆᐈほⓗ࡟ホ౯ࡍࡿ᪉ἲࢆ☜❧࡛ࡁ
ࡓࡇ࡜ࡣ㸪ᮏ༤ኈㄽᩥࡢᡂᯝ࡛࠶ࡿ㸬
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ᮏ༤ኈㄽᩥࡣⴭ⪅ࡀරᗜ┴❧኱Ꮫ኱Ꮫ㝔 ᛂ⏝᝟ሗ⛉Ꮫ◊✲⛉ ᛂ⏝᝟ሗ⛉Ꮫᑓᨷ
࣊ࣝࢫࢣ࢔᝟ሗ⛉Ꮫࢥ࣮ࢫ ་⒪⚟♴᝟ሗᏛ㡿ᇦ ༤ኈᚋᮇㄢ⛬࡟ᅾ⡠୰ࡢ◊✲ᡂᯝࢆ
ࡲ࡜ࡵࡓࡶࡢ࡛࠶ࡿ㸬 ྠ◊✲⛉ᩍᤵ Ỉ㔝㸦ᯇᮏ㸧⏤Ꮚᩍᤵ࡟ࡣᣦᑟᩍဨ࡜ࡋ࡚ᮏ◊
✲ࢆᐇ᪋ࡍࡿᶵ఍ࢆ୚࠼࡚࠸ࡓࡔࡁ㸪ࡑࡢ㐙⾜࡟࠶ࡓࡗ࡚⤊ጞࡈᣦᑟࢆ࠸ࡓࡔ࠸ࡓ.
ឤㅰࡢពࢆ⾲ࡋࡓ࠸㸬ࡲࡓ㸪ሗ࿌఍ࡸຮᙉ఍࡟࠾࠸࡚ࡶ᭷ព⩏࡞ࡈᣦᑟࢆ࠸ࡓࡔ࠸ࡓ
ྠ◊✲⛉ ➉ᮧ໷ṇᩍᤵ㸪࡞ࡽࡧ࡟ཎཱྀு෸ᩍᤵཬࡧරᗜ┴❧኱Ꮫ኱Ꮫ㝔 ᛂ⏝᝟ሗ⛉
Ꮫ◊✲⛉ࡢඛ⏕᪉࡟ࡶᚰࡼࡾឤㅰࡍࡿ㸬ࡲࡓ㸪᭱ᚋ࡟ඹ࡟Ꮫࢇࡔ⌧◊✲࡟ᅾ⡠ࡍࡿᏛ
⏕᪉ࠎ㸪ඖ◊✲ᐊࡢ࣓ࣥࣂ࣮࡛኱Ꮫ㝔ࢆಟ஢ࡉࢀࡓ᪉ࠎ㸪ࡑࡋ࡚◊✲࡟༠ຊࡋ࡚㡬࠸
ࡓసᴗ⒪ἲኈࡢ᪉ࠎ࡟ᨵࡵ࡚῝ㅰࡢពࢆ⾲ࡋࡓ࠸㸬
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